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Since the original release of the Apollo Electrical Installation Manual, much of the information has 
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| INTRODUCTION 


INTRODUCTION 
eee, 


This is the Space Age. Missiles span the oceans and continents in minutes. 
Manned Spacecraft and satellites orbiting the earth and other planets are but 
the start in man's adventures in the infinite void of space. Soon man will 
паке his first venture into Deep Space and to the Moon. As he gains the 
ability to master the environment of space, he will seek to explore such places 
as Mars, Venus, and some day the remote stars and planets. 


New techniques are continually being developed to meet the needs of this new 
age. These in turn are the cause of a multitude of new standards, requirements, 
facts, figures, and methods all of which are of vital importance to anyone 
associated with Apollo Manufacturing, of Space Division, North American 
Rockwell Corporation. 


The following provides directions and instructions in the various methods of 
preparation and installation which are accepted for Electrical and 

Electronic Fabrication at the Space Division. These directions are to be 
used with, but shall not supersede the requirements in official documentation. 


The information contained һеге-іп is to be treated as Company Official, 
and shall not be distributed, used or disclosed in whole or in part for any 
purpose other than for reference information required in performance of a 
contract with North American Rockwell Corporation. 


Controlled copies of the Apollo Electrical Installation Manual, may be 
obtained by addressing an Internal Letter signed by Supervision to: 
General Supervisor, D/667, 41-AB96. 


Gul Greenhaw, Director 
Apollo Manufacturing 


2X e 


Approved: L.B. Gray, Director 
Apollo Quality & Reliability Assurance 


GAS 


Approved: R.L. Kurtz 
Manager “ 
Apollo CSM Electrical Systems 


Z M 


Approved: L.T. Spence, Assistant Director 
Quality Assurance, Reliability 
& Manufacturing 
NASA-RASPO 
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THE MOON! 
) тт» 


а) D 

ж? р 
HAVE YOU DONE YOUR 
SHARE TO INSURE A 

SUCCESSFUL FLIGHT ? 
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ABBREVIATIONS 


RULES FOR USE 


1. Upper case letters will be used for all abbreviations. 
2. Periods will be used only to avoid misinterpretation of an abbreviation. Example: АМТ. - 


Antenna (Abbreviation spells out another word). 


3. Abbreviations of word combinations shall be used as such and shall not be separated for use 
singly. Combination of single abbreviations is authorized as required. 
4. Listed abbreviations shall be used only when their meanings are unquestionably clear. When in 


doubt, spell it out. 


A 


Absolute 

Acceptable Quality Level 
Acceptance Data Package 
Access Panel 

Actuating 

Actuator 

AC Volts 

Adapter 

Adapter Booster 

Adhesive 

Adjust 

Advance 

Advance parts release 
Aft Compartment 

Aft Equipment Bay 

Aft Heat Shield 
Alignment 

Allowance 

All Systems 

All Systems Test 
Alternate 

Ammeter 

Ampere 

Amplifier 

Analyzer 

Anode 

Antenna 

Apparatus 

Apollo Development 
Apollo Engineering 
Apollo Mission Simulator 
Apollo Project Office 
Apollo Qualification 
Apollo Reliobility Engineering 
Apollo Requirements Manual 
Apollo Systems Integration 
Apollo Systems Manual 
Apollo Test & Operations 
Apollo Test Requirements 
Approved Ports List 
Approved Source List 
Arrangement 

Assemble 

Assembly 

Assembly ond Checkout 
Assembly-Components Ports List 
Attach 

Attenuator 

Authorize 

Automated Wire List 
Automatic 


Жам Пан, 


GENERAL TERMS 


ABS 
AQL 
ADP 
AP 
ACT. 
ACTR 
ACV 
ADPT 


Back Pressure 

Back to back 

Battery (Electrical) 

Bench Maintenance Equipment 


Bio-Med, Instr, Scien, & Crew equip 


Black 
Block 
Blower 
Blue 
Blueprint 
Board 
Bonding 
Bracket 
Brown 
Bulkhead 
Bushing 
Buzzer 
Bypass 


Cable 

Cable Interconnect Diagram 
Cadmium 
Calibrate 
Capacitance 
Capacitor 
Cathode 

Center Section 
Centigrade 
Change 

Change Verification Record 
Check 

Checkout 

Circuit 

Circuit Breaker 
Clearance 
Clockwise 
Coaxial 

Coding 

Color Code 
Command Module 


Command Module Electrical Power 


System 
‘Command & Service Module 
Communication 
Communication System 
Compartment 
Complete 
Conductor 
Confidential 


CKT 


Insulate 

Interdivision Change Proposal 
Interdivisional Change Schedule 
isional Operations 
sional Support Request 
Interdivision Work Authorization 
Interface 

Interface Control Document 
Interior 

Internal Letter 

Item Change Analysis 


J 


Jack 
Job Improvement Request 
Job Order 


Junction 
Junction Box 

K 
Kennedy Space Center 
Keyway 

L 
Laboratory 


Launch Escape 

Launch Escape Subsystem 
Launch Escape Tower 
Launch Vehicle 

Liquid Oxygen 

List of Material 
Lockwasher 

Logistics 

Lower 

Lower Equipment Bay 
Low Voltage 

Lunar Module 

Lunar Orbital Rendezvous 


M 


Main Display Console 
Maintenance 

Manual 

Manned Spacecraft Center 
Master Change Record 
Master Switch 

Material 

Material Review 
Maximum 


Maximum Torque 
Measure 

Mechanical 

Meter 

Minimum 

Miscellaneous 
Mississippi Test Facility 
Mockup 

Modification 

Mount 


KWY 


LAB 

LE 

LES 

LET. 

LV 

LOX 

Ым 

LK WASH, 
LOG. 


National Aeronautics and Space 
Administration 

National Aerospace Standards 

Next Assembl y 

No Connection 

Nomenclature 

Normal 

Normally Closed 

Normally Open 

Not Applicable 

Not To Scale 

Number 

Nut Plate 


Object 

Ohmmeter 

Operating 

Operating Manval 

Operational Checkout Procedure 
Orange 

Oscillator 

Outside diameter 

Outside radius 

Oxygen 


Package 

Panel 

Part Number 

Permanent 

Phase 

Plan of Action 

Plug 

Pl yboard 

Position 

Potentiometer 

Power 

Power Amplifier 

Pressure 

Production 

Process Specification (Space 
Division) 

Procurement Specification (Space 
Division) 

Programming Document 

Programming or Program 

Pulse Code Modulation 

Purchase Order 

Purple 


Quad Door 

Quality 

Quality Assurance 

Quality Assurance Engineering 
Quality Assurance Division 
Quality Assurance Laboratory 
Quality Assurance Manual 
Quality Assurance Source List 
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GLOSSARY 


This section contains data relative to the basic nature of the operational Command and Service Module 
spacecraft systems. The words defined in this Glossary or technical vocabulary apply particularly to the work 
of Apollo electrical fabrication. They are not intended to include the basic concepts of electronics. 


BISC -"Bio-Medical, Instrumentation, Scientific, and Crew" Equipment is that equipment furnished by NASA 
for use with engineering models, prototypes, spacecraft mockups, and deliverable spacecraft to provide 
life support aids and to transmit and record measurement data. 


BME = An area established for the "Bench Maintenance of Equipment” used in the spacecraft. This area has 
the capability of the check out and repair of malfunctioning equipment such as Black Boxes, Panels, and/or 
Electronic Equipment. 


CASL = The "Component Assembly Sequence Library" is an automated list of the most commonly used соп- 
nectors and terminal boards with a permanently assigned line number to which has been added the type 

(crimp or solder), number of pins, tooling, contact and sealing plug numbers, clocking, and the pin sequence 
for wire installation. 


COMM - The "Telecommunication System" provides for voice, television, telemetry, tracking & ranging 
data communication between the spacecraft and ground support stations, the crew extra-vehicular activity 
and portable life support systems and intercommunication of the crew in the spacecraft. 


DELTA - An "Established Period Of Time" after the initial release of engineering information which allows 
Engineering and/or Manufacturing to accumulate design changes and treat these as a package in lieu of 
individual changes. 


ОП-МСО - A "Programming and Operations" function established to accomplish an automatic continuity, 
insulation resistance and high potential test. 


ECS - The "Environmental Control System" provides a controlled environment for three astronauts in the 
Apollo spacecraft during missions of up to fourteen days duration. 


EDS - The "Emergency Detection System" is designed to detect and display emergency conditions of the 
launch vehicle and also provides automatic abort initiation under certain conditions. 


ELS - The "Earth Landing System" is designed to provide a safe landing for the astronauts and Command Module 
following an abort or а normal re-entry from an orbital or lunar mission. 


EPS - The "Electrical Power System" generates, controls, conditions and distributes the electrical 
ys! g 
power required for the various spacecraft systems. 


FAIR - The "Fabrication, Assembly, & Inspection Record " is a system utilized to perform production control 
functions, establish and maintain traceability, provide records of completion, inspection and acceptance of 
manufactured items, and provides detailed information about the specific operations and processes used in 
producing these items. 


G&N - The "Guidance & Navigation" system is a semi-automatic system, directed and operated by the flight 
crew, which performs two basic functions: inertial guidance and optical navigation. 
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GLOSSARY 


IDWA - The "Inter-Divisional Work Authorization" is a system by which Space Division obtains products 


and services of other Company divisions to: 1. take advantage of their special products, facilities, and 
capabilities. 2. reduce work flow time and alleviate peak work loads. 


LES - The "Launch Escape System" provides the Command Module with immediate obort capabilities from 
the launch pad, or away from the path of the launch vehicle in the event of an аБог! shortly after launch. 


MCR - The "Master Change Record" is an Engineering issued document to authorize engineering or change 
proposal effort. Upon authorization and approval of an MCR, Engineering prepares and releases Е.О. ', 
drawings, and specifications. 


MDC - The "Main Display Console" consists of the group of panel assemblies upon which are located the 
controls and displays for most of the spacecraft systems, permitting the astronauts to adequately monitor 
and control the functions of the various spacecraft systems. 


RCI - The "Request for Contact Investigation" is initiated describing a problem condition when it has been 
determined that a manufacturing problem exists, and then forwarded to Shop Contact to investigate it and 
take appropriate action. 


RCS - The "Reaction Control System" provides the spacecraft with the capability to accomplish normal, 
and/or emergency attitude maneuvers, and operate in response to either automatic or manual control signals. 


RDC - The "Request for Drawing Change" is a formal means of conveying to the responsible Engineering 
groups drawing change information for approval and incorporation on the drawing. 


SCD - The "Specification Control Drawing" is a document used to assign control numbers to supplier or 
subcontractor products procured, enabling the control of the characteristics of these products to be ensured. 


SCS - The "Stabilization & Control System" provides either automatic or manual operated control and 
monitoring of the spacecraft attitude, and rate control of the thrust vector of the service propulsion engine. 


SPS - The "Service Propulsion System" provides the thrust required for large changes in spacecraft velocity 
after booster separation, such as providing for the insertion and ejection of a lunar orbit. 


STE - "Special Test Equipment" is used to verify the required satisfactory functional performance or to 
isolate areas of malfunction of the end item system and/or its components during Manufacturing and Inspection. 


TAIR - The "Test And Inspection Record" is a system of control and inspection documentation used by "Test 
& Operations" to record the progressive status of testing and inspection effort. 


UMB = The "Umbilical" is the electrical cable and hardline assembly utilized to connect and make functional 
the various systems which are dependent upon one another in both the Command and Service Modules. 


18 JUL 1967 


APOLLO ESCAPE SYSTEM, 
COMMAND MODULE, 
& SERVICE MODULE 

BLOCK II 


PRST 2 DIGITS OF GROUP 


хола NUMBER IS FUNCTION NUMBER 


вахххх 


тазы 
SPECIFICATION 
ммси 


MODIFICATION ‘GROUP NUMBER 
кл 


EXAMPLE: 00730 ХХХХ 


rno —] L мл 


NUMBER момия 
тхххх > 
pA 
„> SPECIFICATION бхххх 


си 


WIND 
TUNNEL 
MODELS 


a a 


захххх 


syi 
INSULATION 
INSTALLATION HEAT SHIELD EQUIPMENT 


COMPLETE INSTALLATION INSTALLATION 


А зох А мо А го mox 4 


3400€ 2000 


COMMAND SERVICE 
MODULE UMBILICAL 
INSTALLATION 


MICRO-METEOROID 
SHIELD 
INSTALLATION 


SYSTEMS 
INSTALLATION 
COMPLETE 


TANKS 
INSTALLATION 


жох 
схох ххх rowa one 

SUPPORT a 

sov инси испомс Een 

INSTALLATION SYSTEMS MECHANISMS SYSTEM EQUIPMENT 
Сын 


ххх 30000% иххкх ххх D 
FARING ENGINE INSTRUMENT ENVIRONMENTAL COMMUNICATION HANDLING 
тео) INSTALLATION INSTALLATION CONTROL SYSTEMS EQUIPMENT 


чахххх захххх 


— «оок оох eno 
мас истис Атти so- NAVIGATION MT 
STRUCTURE - CONTROL INSTRUMENTATION EQUIPMENT EQUIPMENT 


ALL SYSTEMS EQUIPMENT 


захххх 


sTeuc tuae 


азхххх 


ENGINE 
CONTROL 


ззхххх 


chew 
FURNISHINGS 


62000 


7300% 


ғосоһ 
WAT STABILIZATION 


SYSTEM толғам 


вахххх 


FUGHT 


TEST 
EQUIPMENT 


АМА (ххх-ххїххх) 
THIRD DIGIT OF 
GROUP NUMBER (1) 


ххдххх [U] AO sovou 
ежик NS, 
ха Муй иаа, асал 
ох мүш 
хаса мүм 
шох. МҮМ 
p= "EM 
sooo мүм oox 
хх7ххх CENTRAL ^ чстсд MISCELLANEOUS. 
SECTION а MECHANISMS. WR INTATION 
4 = 
—— Pn 
meri 
ци 
WE дн m 
P 
E^ тонилм 
. Дега 
XXX Ф > хх «ох 
oromi 
XX BOOK PROPELLANT om ELECTRONIC OPERATIONS 
қашан Veste стом илт: 
жжахжх см system System EQUIPMENT EQUIPMENT 
A 4 
ж ym tour rum E 
рады он а 
Qs 


?эххх 


MISCELLANEOUS. 
EQUIPMENT 


THIS CHART 15 ONLY APPLICABLE IN CONJUNCTION WITH 
PROJECT DESIGNATION NUMBERS 35, 36 AND 3? 


ххх 
NOTE. (0) THE “АМА- OR THIRD DIGIT OF THE GROUP NUMBER MAY BE О” 


WHEN AREA DESIGNATION 15 NOT DESIRED OR REQUIRED, OR 
WHEN TWO OR MORE AREAS ARE INVOLVED, IN GSE THE AREA 
CODE 15 NOT APPLICABLE 


Ф - DRAWINGS UNIQUE TO THE ESCAPE SYSTEM AND COMMAND MODULE 
А = DRAWINGS UNIQUE TO THE SERVICE MODULE 


PYROTECHNIC 
EQUIPMENT 


UNCODED = DRAWINGS APPLICABLE TO ALL THREE AREAS 
(С/м, S/M & ESCAPE SYSTEM). 


тт 
18 JUL 1967 | 17 DEC 1968 


| ENGINEERING DRAWINGS REF: P&P C-401.1 | 


№ | ENGINEERING DRAWINGS 
Engineering Drawings document and transmit design data to Manufacturing, Inspection, and other 
concerned organizations. There are four basic types of drawings. 


Detail Drawings - A Detail Drawing represents a single part and shall specify all dimensions, 
material, and information required for its manufacture, either directly on the drawing or by 
reference. 


b 2. Assembly Drawings - An Assembly Drawing shows two or more parts that are put together to 
make an assembly. Detail parts are often shown on Assembly Drawings to eliminate the extra 
drawings for each part. Subassemblies are also listed by dash numbers. 


3. Installation Drawings - An Installation Drawing shows the information that is needed to locate 
and install parts and assemblies in their final location. 


4. Automated Wire List (AWL) - The AWL provides the wire requirements for fabrication of Cables, 
) Harnesses, Modification Kits, and the Electrical/Electronic fabrication of Black Boxes and 
Panels. 


The AWL contains the following pages: 
TITLE Page No. 1 
TABLE of CONTENTS Page No. 1.1 
GENERAL NOTES Page No. 1.2 
PICTORIAL DRAWING Page No. 1.2.1 
APPLICATION (USAGE) DATA Page No. 1.3 
REVISION RECORD Page No. 1.4 
LIST OF MATERIALS Page No. 1.5 thru 
WIRE LIST Page No. 2 thru 


WIRE LIST 
1. Pages are numbered consecutively, starting with page No. 2. 


2. "РВОМ REFERENCE DESIGNATOR" column lists the reference part or component item number that 
the wire comes "FROM", 


3. "TERMINAL" column contains the terminal number or letter of the part where the wire is attached. 
Terminals identified IF, 2F, etc., indicate ferrules associated with the part. 1E, 2E, etc., indicate 
splices associated with the part. An Asterisk (*) in this column indicotes the wire is stowed at the 
part location. А dosh (-) preceding the terminal letter indicates the letter is lower case. 


> 


"SHIELD BOND"column shows the ferrule number IF, 2F, etc., to which the shield of a shielded 
cable is connected. FLT denotes floating shield. 


5. "CABLE DESCRIPTION" column identifies and describes wires common to a multi-conductor cable. 
6. "WIRE NUMBER"column contains the numbers assigned to the individual wires. 

7. Information in ( ) parenthesis indicates Mating Item. 

8. "COLOR" column lists, in abbreviated form, the color or color codes of the wire insulation. 


) 9. “REMARKS"column indicates the Circuit Function. 


10. "ТО REFERENCE DESIGNATOR" column lists the reference part or component item number that the 


wire goes "ТО". 
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ENGINEERING DRAWINGS 


P&P C-40 


) 11. "TERMINAL"column contains the same information as noted in 3. 


12. “ЕМС"соде column indicates the grouping of the wires into specific groups in reference to 
their electro-magnetic compatibility. 


13. "ROUTING"column indicates the routing of the wires in the harness. 
14. "REVISION"column lists the latest change letter made for each line entry. 


) 15. "PARTS END FIT“column indicates the associated parts, components or hardware used on the "FROM" 
end of the wire. 


16. "WIRE TYPE“column refers to the type of wire as described in the List of Materials. 
17. "NUMBER REQUIRED"column indicates the quantity of items required. 
) 18. "WIRE LENGTH"column indicates the length of wire in inches. 


19. "GENERAL NOTES"column refers to the number of the note or the letter on the GENERAL NOTES 
page. 
20. "PART NUMBER" column contains the actual part number of the "FROM ITEM". 


бум CODE ТОЕМТ. №. 03953 PART DESCRIPTION LIST OF MATL. СМ 
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) ENGINEERING ORDER 
An Engineering Order (Е.О.) is the only means by which Engineering releases requirements to 
Manufacturing. When approved by the responsible Engineering Supervision, the E.O. 15 оп 
authorization to do one of the following: 


Release new or revised drawings and specifications. 

Release design revision (E.O.'s to be incorporated on the drawing at а later date). 
Relecse instructions to Manufacturing other than changes. 

Release requirements for test and/or development. 

Release quotation request or purchase request. 

Obsolete or re-release drawings and specificctions. 

Stop fabrication or procurement. 

Supersede other previously released Е.О,% 


омо ол ьо м – 


NUMBER OF Е.О. '5 ATTACHED TO DRAWING OR SPECIFICATION 
MODELS AFFECTED E.O. WRITER'S NAME, DATE, DEPT, PHONE, AND MAIL CODE 
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FIGURE 1 


APPROVED SOURCES 


ENGINEERING ORDERS (E.O.) 


| (E.O.), (PRO), (5810 MANUAL) REF: P&P C-402, C-408 | 


4 ENGINEERING ORDER (Cont) 
Machine E.O. - Major changes to a wire list are usually made by use of the computer. These are 
referred to as machine E.O.'s and use the same basic format as the wire list with the addition of the 
disposition, and action columns. Disposition 1 is work that must be accomplished, disposition 3 is a 
record change. The Action column describes the operation for each item, N = NEW, D = DELETE, 
m R = REVISE, and W = WAS. 
) When ап E.O. change is to be incorporated into an assembly, utilizing the DELTA (4) SYSTEM, 
the delta designation will be shown in the ref. E.O.'s block of the E.O. (i.e.: ДА, AB, AC, 
etc.). The DELTA SYSTEM is an established method of incorporating several individual E.O. 
changes as a package unit in lieu of several separate changes. 


PLANNING RESIDENT ORDER (PRO) 


) The PRO is an authorized and approved manufacturing document to supplement mandatory planning and 
to centralize points of specification documentation. PRO's meet all documentation and change control 
requirements but are not intended for use as inspection records and are secondary to engineering 
documentation. There are two types of PRO's : 


1. Correlates and/or amplifies General Process Specifications and is controlled by M-XXXX 
numbers. 


2. Correlates and/or amplifies specific Process Specifications and/or engineering drawings 
and is controlled Бу T7-XXXXXX numbers. 


S&ID PARTS MANUAL 


The S&ID Parts Manual (SPM) is the official medium by which pertinent design, part, and component 
dota is disseminated to all engineering groups within S&ID. The manual is divided into subject codes 
based on function rather than part number order. In general all data and parts falling into a given 
category are grouped together to permit ease of location comparison, and selection. The pages 
include information concerning part numbers, detail data, part details, dimensions, characteristics, 
measurements, and tolerances. 


The manual is divided into two sections as follows: 


Volume 1, ELECTRICAL/ELECTRONIC MANUAL (EEM) - This volume contains information 
pertaining to electrical attachments, conductors, terminals, potting, electronic components, 
relays, lenses, motors, sub-assemblies, and other associated hardware. 


) Volume 2, MECHANICAL PARTS MANUAL (MPM) - This volume contains information 
concerning screws, bolts, nuts, washers, clamps, rivets, and other mechanical hardware. 


Each volume contains a Numerical Index (subject 0001) and a Alphabetical Index (subject 0002). 
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5810 PARTS MANUAL 


| PROCESS SPECIFICATIONS REF: P&P С-403 | 


э PROCESS SPECIFICATIONS 


Specifications are used to give detailed instructions to the shop. These instructions concern the 
manufacturing, installation, testing, and inspection of the component parts of a system or the complete 
system. The specifications have the same authority as Engineering Drawings (prints). If, however, the 
prints differ from the specifications, the prints should be followed. 

The basic specifications used in electrical fabrication are listed below. 


” ASSEMBLY М.А0303-0067 Environmentally Sealed Terminal Strips, Assembly 
р | Procedure for 
BONDING М.А0106-003 Bonding with Epoxy-Polyamide Adhesive, for Моп- 
Structural Applications 
BONDING MA061 3-002 Electrical Bonding Requirements for Apollo CSM 
) CLEANING МА0110-010 Solvent Cleaning Methods Including List of General 
Chemical Processing Specifications 
COATING М.А0606-035 Conformal Coating of Electrical and Electronic Equipment 
for Humidity Protection (Apollo CSM) 
CODING М.А0303-0006 Color Coding of Electrical Connectors, Procedure for 
COMPATIBILITY MA0305-001 1 Apollo CSM and Associated GSE Wiring Requirements 
for Electromagnetic Compatibility 
COMPONENTS М.А0607-025 Soldering and Mounting of Electrical and Electronic 
Components for the Apollo CSM Program 
CONNECTOR М.А0303-0009 Connector, Electrical, Crimp Removable Contact, 
Rectangular, Screw Lock Type, Assembly of 
CONNECTOR MA0303-0061 General Purpose and Rectangular Connector Assemblies, 
Assembly Procedure for 
CONNECTOR М.А0303-0088 Special Purpose Connector Assemblies, Assembly 
Procedure for 
CONNECTOR М.А0303-0098 Connector Assemblies, Subminiature, High Density, 
Assembly Procedure for 
CONNECTOR М.А0303-0099 GSE Umbilical and Special Purpose Connector Assemblies, 
Assembly Procedure 
CONNECTOR MA0303-0100 Launch Escape Tower and Forward Heat Shield Umbilical 
) Connector Assemblies, Assembly Procedure for 
CONNECTOR MA0303-0118 Commerical Type Electrical Connectors for Apollo Space 
Vehicles, Assembly Procedure for 
CONNECTOR М.А0305-0122 Coaxial Connectors, Block ІІ Apollo Space Vehicles, 
Assembly of 
) CONTAMINATION MA0610-018 Contamination Control, Apollo CSM Spacecraft and 


Associated Equipment 


18 JUL 1967 17 DEC 1968 


APPROVED SOURCES - PROCESS SPECIFICATIONS [nare (Оте REVISED | 


| PROCESS SPECIFICATIONS REF: P&P C-403 | 


7) CONTINUITY 


CRIMPING 


CRIMPING 


FASTENERS 


HANDLING 


HARNESSES 


IDENTIFICATION 


INSTALLATION 


INSTALLATION 


PACKAGING 


POTTING 


POTTING 


PROTECTION 


SOLDERING 


STOWAGE 


TERMINATIONS 


TREATMENT 


APPROVED SOURCES - PROCESS SPECIFICATIONS 


М.А0201-3075 


MA0303-0063 


MSC-ASPO-C3C 


MAO101-005 


МАОТ 17-001 


MA0303-0060 


MA0303-0065 


М.А0303-0095 


MA0303-0112 


MA061 6-035 


МА0106-036 


МА0106-072 


MA061 6-003 


NPC 200-4 


MA0303-0062 


MA0303-0064 


MA0610-029 


Electrical Systems Insulation Resistance, Continuity and 
High Potential Test, Procedure for 


Teminal Lugs and Electrical Circuit Splices, Apollo 
Block 11 Space Vehicles, Crimping Procedure for 


Crimping of Electrical Connections, Requirements for 


(NASA/MSC) 
Installation of Threaded and Collared Fasteners 


Handling of Flammable and Dangerous Liquids and 
Chemicals 


Electrical Wire Harnesses, Apollo Block ІІ Space Vehicles, 
Assembly Procedure for 


Identification Marking of Wire, Sleeves, and Plates, 
Procedure for 


Electrical Wire Harnesses and Coaxial Cables, Installation 
Procedure for 


Electrical Wire Harnesses and Components for Display and 
Control Panels and Electronic Assemblies, Apollo Space 
Vehicles, Installation of 


Clean Packaging Requirements for Apollo Spacecraft and 
Support Equipment 


General Purpose Mechanical Potting and Sealing for 
Service at Temperatures Between -225F and 600F 


Electrical Connector Potting for Service at Temperature 
Between -160F and 600F 


Intra/Inter Plant Parts Protection Requirements for the 
Apollo Program 


Quality Requirements for Hand Soldering of Electrical 
Connections (NASA) 


Stowage of Electrical Wires, Cables and Connectors for 
Apollo Space Venicles, Procedure for 


Shielded Cable Terminations, Apollo Block ІІ Space 
Vehicles, Assembly Procedure for 


Surface Treatment of Fluorocarbon Wire Insulation for the 
Apollo CSM Program 
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| (OCP), (ATP), (TPS), (FAIR) REF: P&P Е-408 | 


> OPERATIONAL CHECKOUT PROCEDURE (OCP) 


OCP's provide a detailed step-by-step method of accomplishing a specific test. OCP's are designed 
to direct all tasks required during a specific test and includes all equipment requirements, pre-test 
setup, test sequences, data requirements, and post test activity in ATO. 


OCP's are prepared by Spacecraft and Ground Systems Engineers. Changes to the OCP must be 
requested on a REQUEST FOR OCP CHANGE FORM. Deviations from the OCP must be requested 
) on ап OCP DEVIATION SHEET. For further detail refer to SECTION Ill DOCUMENTATION. 


ACCEPTANCE TEST PROCEDURE (ATP) 
ATP's are the manufacturing departments equivalent of ATO'S OPERATIONAL CHECKOUT 
PROCEDURE. Тһе basic difference is in the title only, which is to avoid conflict of documentation 


between the two departments. 


) TEST PREPARATION SHEETS (TPS) 


TPS's are used to authorize the start of work, or testing, on a Spacecraft or GSE. During the 
ATO test and checkout phase, it provides planned directions and permanent records of activities 
and operations performed on the spacecraft. 


FABRICATION, ASSEMBLY, and INSPECTION RECORD (FAIR) 
The FAIR system is а written order to the shop which directs the manufacture of parts. The individual 
sheets which make up а FAIR book ore referred to os FAIR TICKETS. Each of the different types and their 
vses are described below. 
1. SALMON - (Control Ticket) Routes parts through manufacturing and inspection to final stores. 
2. GREEN - (Bench Order) Remains with ports during manufacturing. It outlines initial work as 


well as rework required and records time expended on the job. 


3. YELLOW - (Material Requisition) Authorizes withdrawal of material from stock. Used by 
accounting for material cost control and then filed. 


4. GRAY - (Material Traveler) Routes controlled parts from the warehouse to using dept. May be 
retained or destroyed by using dept. 


5. RED - (Schedule Location) Filed in responsible shop department, used as cross reference in 
locating the salmon copy. 


6. ORCHID - (Production Record) Retained in planning open order files until the completed salmon 
is returned. The Orchid copy is then destroyed. 


BLUE - (Reference Copy) Furnished to stockrooms or others as required for information. 
8. SALMON - (Production Order) This ticket supplements the control ticket for complex detail 


parts and assemblies. It provides the detailed sequence for manufacturing, 
inspection,and traceability. 
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FAIR BOOK REF: P&P F-408 


FAIR (cont) 


The FAIR book consists of any or all of the М71-К series forms as shown below by color and form number. 
Refer to SECTION 111, DOCUMENTATION section of this Manual for detail of FAIR. 


Salmon 
(Form M71-K-24) 
Orchid 
(Form М71-К-2) 
Blue 
' (Form М71-К-6) 
Red 
(Form М71-К-11) 
Gray REFERENCE 
(Form M71-K-1) 
Yellow 
(Form М71-К-5) 
| Green 
(Form М71-К-3) NOTER 


Salmon 
(Form M71-K-4) N 


FIGURE | 


APPROVED SOURCES 


FAIR BOOK DATE REVISED 


2.5.1 


(TAIR), (MAS) REF: P&P Ғ-410, )-423 


D TEST AND INSPECTION RECORDS 


Test and Inspection Record(TAIR)books are permanent inspection records maintained after the manufac- 
turing completion date for each applicable end item and miscellaneous piece of support equipment 
delivered to test and operation sites. TAIR books record the progressive status of testing and 
inspection effort. 


A TAIR book contains the definition, authorization, recording inspection and sign-off verification of 
) work accomplished and will include acceptance programs, test and operation procedures for the on- 
site, off-site test facilities. 


MANUFACTURING ASSEMBLY SPECIFICATION 


The Manufacturing Assembly Specification (MAS) is a set of (1) Quality Engineering Accepted 
(2) detailed, (3) sequenced and (4) release controlled manufacturing instructions. 

These instructions are used for the assembly and hookup of a wire harness, cable, panel, black box, 

) and or modification kit. 

The information for the Assembly Specification is obtained from released engineering prints, 
Automated WireLists, and process specifications. 

The Assembly Specification is identified by the drawing assembly number or the planning assembly 
number, ond is coordinated with the FAIR ticket. 

The Manufacturing Assembly Specifications are used as the inspection criteria. 

The Assembly Specification pages are listed below. The arrangement may not be in the order listed. 
Pages marked with on osterisk (*) may not be found in all specifications, 


TITLE PAGE 
RELEASING E,O, 
SURVEYS 
*ALPHA NUMERICAL ITEM LIST 
*CONFIGURATION RECORD 
TABLE OF CONTENTS 
SYSTEM ASSEMBLY SUPPORT APPROVAL 
Е.О., DISPOSITION, AND EFFECTIVITY 
LIST OF MATERIAL 
TOOLING REQUIREMENTS 
SEQUENCE OF OPERATIONS 
*APPLICABLE INSPECTION REQUIREMENTS (REF. 1.7.1) 
*DETAIL REQUIREMENTS 
*GENERAL NOTES 
*EXPLANATION OF ABBREVIATIONS 
*INDEX OF CONNECTORS 

) OPERATIONS 


APPROVED SOURCES Еп 


TEST AND INSPECTION RECORDS DATE REVISED 
MANUFACTURING ASSEMBLY SPECIFICATION 
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4 REQUIRED 


complete YOUR effort 
sign off and sell! 
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) А. FABRICATION, ASSEMBLY AND INSPECTION RECORD (FAIR) 


1. The FAIR system is used at the Space Division to perform production control functions, establish 
and maintain traceability, to provide records of completion, inspection, and acceptance of 
manufactured items, and provide detailed information about the specific operations and 
processes used in producing these items. 


2. FAIR BOOK (Major Assemblies and Systems Installation) The FAIR BOOK is a collection of 
) documents in book form used to document operations, configuration, traceability, processing, 


completion, and acceptance of assemblies or installations. See Approved Sources section 
of this manual for the various forms used for record purposes. 


FAIR 


FABRICATION, ASSEMBLY & INSPECTION RECORD 


ASSEMBLY NAME ASSEMBLY NO 
INSTRUMENTATION SST 
LOLS ENG TEMP V36- XXXXX 


DEPT. МО CONTRACT MODEL 
66/-2 7/37 V36-3 
UNIT мо SERIAL NO. 
4 06362- ANELLI 
АССОЦМТ ПЕМ RELEASE 
300/ S23 
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SPACE and INFORMATION SYSTEMS DIVISION 
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FIGURE 1 
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| PAGE ADDITION AND REMOVAL REF: P&P F-408 | 


> Contents of book are as follows: 
a. Page addition and removal record (Form 926-T) 
b. Shortage report (Form М61-Ү) 
с. Operation (Production Order) (Form М71-К-4) 
d. Variable data sheet (Form M71-K-4) 
e. Squawk sheet (Form M-25-U) 
Е. Installed equipment serialization record (Form 917-B) 
g. Part removal record (Form M79-Q) 
h. Material review disposition (Form 23H-1) 


a. PAGE ADDITION AND REMOVAL RECORD 
PURPOSE: To maintain a record of the pages of the FAIR book. Each page is identified by: 


Section number 
Form number 
Page control number 


) Technical Integration makes all entries in PART |. Inspection makes all entries in PARTS 2 & 3. 


отты american, aviation, ie 


PAGE ADDITION AND REMOVAL RECORD 


Book Number ZA- И22-3 оо Unit Number Z292 Serial Number ./20 ___ 


ORIGINAL BOOK PART 3 PAGE REMOVALS 
FORM PAGE CONTROL DATE 


M 146/57 
M 1638372. 


PAGE CONTROL 
NUMBER 


2466 “2 А 
189777472 
| 9746? 30/4 
Méry |9274 
25-2! мелето? 


2 5 Ge INDICATES INSPECTION STAMP M 22423 


FIGURE 2 


DOCUMENTATION-FAIR BOOK-ADDITION AND REMOVAL 


| SHORTAGE REPORT REF: P&P F-403 | 


) b. SHORTAGE REPORT 


The Shortage Report (Form М61-Ү) is a serialized four part form used to record and transmit 
documentation related to actual and/or held-up shortages when items are transferred between 
departments, facilities, or to storage. Individual copies are distributed as follows: 


| WHITE - Accompanies part or assembly. 
) PINK 7 Included in closed-out sign-off book. 
4 BLUE - To CVR Planning. 


HARD COPY - Remains in inspection of originating department. 


О О 
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| PRODUCTION ORDER REF: P&P F-408 | 


) c. OPERATIONS 


This is the "WORKING" section of the FAIR book. It provides the required 
assembl y/installation and inspection instructions to personnel in the shop relative to: 
Operational sequences 
Tooling information 
Cost accumulation 
Inspection acceptance records 
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FIGURE 4 
) Upon completion of an operation the mechanic must enter his personal NAA identification 


number after the operations point in the FAIR book. The manufacturing leadman determines 
that the work is properly completed, stamps the appropriate column of the FAIR book and 


submits to Quality Assurance for acceptance. 


DOCUMENTATION-FAIR BOOK-OPERATIONS 


| VARIABLE DATA SHEET REF: P&P F-408 | 


` c. OPERATIONS (Cont) 


A "VARIABLE DATA SHEET" should be used to record operations called out in a sequence 
when the entire sequence can't be completed. All work you perform should be documented 
on the variable data sheet. If it completes a sequence in the FAIR book, the sequence should 


be submitted to Quality Assurance. 


) VARIABLE DATA 


КИТАЕ 


PA LANCE Е 


FORM М7!-К-4 
FIGURE 5 


DOCUMENTATION-FAIR BOOK-OPERATIONS DATE REVISED 


| SQUAW K SHEET REF: P&P F-408.2 | 


d. SQUAWK SHEET 
) А Squawk Sheet provides а permanent progressive record of inspection squawks and corrective action. 
Upon discovery of a discrepancy Inspection enters it on the squawk sheet. Mechanic and Leadman 
resolving squawk must sign-off the action taken. Present to Inspection and Customer for 


concurrence. 


There are four categories of squawks: 


) A = Critical 
B = Major 
C = Minor 


P = Paperwork 
Extreme CARE must be taken when performing rework operations. 


Пар NORTH AMERICAN AVIATION, INC. 
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| INSTALLED EQUIPMENT SERIALIZATION RECORD REF: P&P F-403 | 


> e. INSTALLED EQUIPMENT SERIALIZATION RECORD 


The purpose of the Installed Equipment Serialization Record is to provide a complete traceability 
"tree" through a record of all serialized components at each Assembly/Installation level. 


Upon completion of the Assembly/Installation remove the original from the FAIR book, and make a 
duplicate copy, identify it as a "duplicate" in the upper right hand corner and the words 
"Transferred to Recap" followed by an acceptance stamp and a date, on a diagonal line. File 

) duplicate in the FAIR book being closed out. 


The original shall accompany the hardware with the recap package for the next assembly FAIR book. 


" 2 5 
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| PART REMOVAL RECORD REF: P&P F-403 | 


f. PART REMOVAL RECORD 


Provides a record of all parts removed from an assembly or installation, and reason for removal. 
Permits part to be reinstalled without planning action. 


Manufacturing makes entries with Quality Controls concurrence. 


DO NOT remove parts until properly completing the removal portion of the Part Removal 


>) Record and obtaining inspections OK to remove. Any part removed must be handled with 


the same delicate care as new parts require. 
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| MATERIAL REVIEW DISPOSITION REF: P&P J-416 | 


9. DISCREPANT MATERIAL DISPOSITION (DMD) 


) 


Material Review Disposition (MRD) Form 23H-1 is presently in use. 


A discrepant item is any material, part, or assembly which does not conform to all requirements of 
the engineering drawing and specification governing the item. When a discrepancy of this type 
occurs, and Inspection Supervision deems and MR is required, inspection immediately contacts 

) Material Review for an analysis. If Material Review decides, (with Engineering and Customer 
concurrence) that the discrepancy is acceptable for use, or that it may be reworked, an MRD is 
initiated. The MRD contains all necessary rework instructions and all required inspection points. 


A copy of the MRD is then inserted in the DMD section of the FAIR book. The required rework is 
then accomplished in accordance with the instructions on the MRD. 


) For the procedure used to initiate MRD's refer to Material Review System. 
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) B. TEST AND INSPECTION RECORD (TAIR) 


1. The (AIR system is the control and inspection documentation system used Бу Тез! 8 Operations 
after manufacturing completion. Upon completion of test operations the TAIR book becomes a 
permanent Quality and Reliability Assurance historical record. All sections of the TAIR book are 
the same as the FAIR book except the operations. 


TAIR 


TEST AND INSPECTION RECORD 


BOOK NO. 


Z 


ASSEMBLY NAME MODEL NO. 
INSTRUMENTATION INST 
ВЕК ғ TEMP. ИЗ -3 


ASSEMBLY МО. SERIAL МО. 
V36- XXXYX X 26262 - ME 406 
UNIT NO. LOCATION 
7 5225. "6 
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SPACE and INFORMATION SYSTEMS DIVISION 


FORM 961-C NEW 6-63 
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DOCUMENTATION-TEST AND INSPECTION RECORD (TAIR) 


| TEST PREPARATION SHEET REF: P&P J-423 | 


>) 2. TEST PREPARATION SHEET (TPS) 


The Operation section consists of Test Preparation Sheet (TPS), and rework tickets, which provide 
continuity of documentation for engineering configuration changes. 


The purpose of a TPS is to delineate test sequences and related mandatory inspection points, and to 

provide accounting data. They are used to authorize tests per an Operational Checkout Procedure 

(OCP), authorize troubleshooting, or control removal and replacement of parts. Q&RA provides а 
) separate TAIR book for each OCP. 
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| CVR BOOK REF: P&P Е-403 | 


‚ С. CHANGE VERIFICATION RECORD (CVR) 


1. The CVR system is initiated after the initial release of engineering documents. It provides a permanent 
record, in book form, of design changes related to the specific deliverable item. 


CVR supplements the FAIR/TAIR documentation system & provides: 
1. A POSITIVE audit of the FAIR/TAIR system. 
2. A timely "ALERT" to all concerned personnel. 
) 3. A summary cssociation of design change to specific port, assembly, etc. with 


end item orientation. 


The CVR book is initiated and maintained by Manufacturing Planning, and is identified to the FAIR 
book being supplemented. 


The CVR book should be located with the FAIR book. 


NORTH AMERICAN AVIATION, INC. 
SPACE and INFORMATION SYSTEMS DIVISION 


CHANGE 
VERIFICATION 


RECORD 


Cont. No. 7/26 | 
Model No. 34-3 _ 
®Unit No. /044 
бег. Но /04 ` _ 


FIGURE 1 


DOCUMENTATION-CHANGE VERIFICATION RECORD (CVR) 


| CHANGE VERIFICATION RECORD REF: P&P F-403 | 


) 2. CVR BOOK 


BOOK CONTAINS: 
1. Change verification record (Form M81-C) 
2. Раде addition and removal record (Form M90-F-1). 
3. СУ transfer sheet (Form M81-D). 


3. CHANGE VERIFICATION RECORD 


) USE OF FORM: 
1. Е.О. number, 
2. Drawing number if change is 
against а sub-assembly. 
3. Drawing change letter if the 
drawing change was released by 
the noted Е.О. 
) 4. Brief description of the change. 
5. Mechanic and Inspection verification. 


Entries at 1 thru 4 are controlled by Manufacturing Planning, identified by stamp. 


АП E.O.'s shall be verified by mechanic and sold to inspection as work on assembly or 
installation progresses and chonges are incorporated. 


CHANGE VERIFICATION RECORD 


FIGURE 2 


DOCUMENTATION-CVR BOOK-CHANGE RECORD 


) 


4. 


5. 


ADDITION AND REMOVAL RECORD & CVR TRANSFER SHEET REF: P&P F-403 


ADDITIONS & REMOVALS 
Used to control the CVR book by maintaining a record of pages added or removed. All entries 
are made by Manufacturing Planning. 


ADDITION AND REMOVAL RECORD 


PAGES OF THIS CVR MAY BE ADDED OR REMOVED ONLY BY PLANNING CVR GROUP AND A RECORD OF ALL SUCH 
ADDITIONS АМО REMOVALS WILL BE MADE ON THIS PAGE PROPERLY VERIFIED BY PLANNING AND INSPECTION STAMPS 


AND DATE 


unt мо #/05 assem но V36-7320/1- Z1 ок 12-14-6Ф 
sn AAG 3238 omc.rct ^ ти f _ 
m 


2 ‘ADDED 
Ө, | 42-20-66 


(ж) * INDICATES STAMP REQW/RED. 
FIGURE 3 


CVR TRANSFER SHEET 
The CVR Transfer Sheet is used as а recap sheet to summerize Е,О,% NOT cleared at the time 
an assembly is closed out and transferred to the next assembly. Copy distribution is as follows: 
YELLOW - To N/A CVR Book 
PINK - To Technical Integration after yellow copy is mated in N/A. 
GREEN - To CVR Planning to indicate assembly received at next using station. 
BLUE - To CVR Planning to indicate assembly closed-out. 
WHITE - Retained by originating department. 


( С.М. TRANSFER SHEET ( 


TO. DEFT. 479 Сув GROUP, Contract. 2/22 _ cwm CT F _ 


том vert, 669  _ 


SUBJECT, OPEN EO s ON assem но. VIÉ- 7670 7 Unit но LOL зм бу 


TRANSFERRED TO DEPT. но. 68 ном vert. мо 669 


PEASE UIST NOTED LO'S ON ONE ADDITIONAL assim. TO 
COMPLETE (10) UNIT VERIFICATION 


DATE REVISEC 


PARTS STATUS AND IDENTIFICATION TAG REF: РАР Ғ-403.1 


D. PARTS STATUS AND IDENTIFICATION TAG 


) Commonly called the 902-W-1 tag. It is used in the CVR system as an attached & serialized part status 
record of a production detail or sub-assembly below the CVR level. Тһе 902-W-1 reflects the incorporated 


Е.О.% effective against the part or sub-assembly at the time the FAIR control ticket was completed against 
the part. 


XXXXXX 
Pr. Nome sensor зузлем 42 o ve шока. 
Pt. No. 4033/- /06-1 сһа. МЕ 
S/N No. -€2369-A1Q — 


) | EOCR CODE 


DATE.2- 2-62 INSP. 


Acct. No. З03/ Rel, A307 _ 
Contr. 2787. — Dept. 4/6 —. 


02952 Phys. Са. узу” / MASA INSP Dote 4-27-67 
Funct. CO./wse/NASA INSP Date 4-29-67. 


Environ Nila Date .5-2-467. 


Process Spec. WAO-303-03/ ПП 
Rev. Dote — //- /Z- 4 


Order No. 


Stock No. 


м 


FORM 902-W-1 (REF. 7-63) 


) BACK FRONT 
FIGURE 1 


А 902-У/-1 tag is initiated to record EOCR's for an assembly affected by E.O.'s against it. All E.O.'s 
are recorded in the EOCR. Initial preparation of all 902-W-1 tags is the responsibility of Manufacturing. 


Quality & Reliability Assurance is responsible for recording all worked E.O.'s, and attaching 
) the 902-W-1 tag to the part. 


DOCUMENTATION-STATUS TAG DATE REVISED 


3.4 


PARTS REPLACEMENT REQUEST REF: P&P Ғ-409 


5 E. PARTS REPLACEMENT REQUEST (PRR) 


1. Тһе PRR is used ot the Space Division to withhold and process previously inspected production items 

suspected of being defective. Manufacturing departments are responsible for initiating the PRR. 
NOTE: А PRR must be prepared immediately upon discovery of a defective or damaged 

part and processed out of the originating department within 24 hours. If unable 

to stop at the moment of discovery to prepare the PRR you must date and attach one 

to the defective part and complete the remainder of the entries as soon as practical. 
When immediate replacement of a defective part is required, a replacement part may be withdrawn 

) from department stock or warehousing, or borrowed from another department, and then replenished 

or repaid when the defective part is reworked, repaired or replaced. 


Any "defective" parts must be handled with the same delicate care as new parts require. 


2. INSTRUCTIONS FOR USE OF FORM М17А 
For details of each entry on Form М17А shown below, refer circled number on form to circled 
numbers on the following pages of PRR subject. 


PARTS REPLACEMENT REQUEST 


Ome d52-0102-220/ ре" 


O sw 
© 957756 
GrzxAS INSTRUMENT: 


XT азм 


y 


DEFECT (SPECIE and т DETAN 


-@944з; DEAD Ағ BASE ок TERMINAL MUMEEE F 
AS CRACKED. 


OPERATIONS 


FIGURE 1 


DOCUMENTATION-PART REPLACEMENT (PRR) 


| PARTS REPLACEMENT REQUEST REF: P&P Е-40У | 


Enter part number of the item being PRR'd. 
Enter part name (in full) of the item being PRR'd. 


Enter serial number of the part being PRR'd. This may be the model serial number, vendor's 
serial number, lot serial number, etc., assigned to the defective part. 


Enter the vendor's name for defective warehouse items, if known. Otherwise leave blank. 
Enter the next assembly number of the defective item. 


Enter the total number of defective parts to be processed on this PRR. The defect must be the same 
for all of the parts to be processed on a single PRR. 


Check appropriate block and show the corresponding traceable number from the FAIR ticket, or 
the traceable code from the blueprint. 


J 
© 9 0006 өөө 


If a replacement is not required for the defective part, check this block, and destroy the white copy 
of the PRR. 


Enter the model or ship number which the defective part is in support of, or goes into. 
Enter the serial number of the item the defective part was removed from or was scheduled to support. 
Enter the date of preparation of the PRR. 


Enter the release number the part was received on by the using department, or the release number 
of the assembly it is installed in when discovered as defective. 


If the defective part is a spare or modification kit requirement or is installed in a spare or modifi- 
cation kit assembly when discovered as defective, enter the item number here. Тһе item number 
can be found on the FAIR ticket. 


o 0000990 


Enter the general order number the defective part was received on, or of the assembly installed in, 
when part was discovered defective. 


Enter the index number assigned to the defective part. It may be obtained from blue reference 
tickets for NAA fabricated parts. This block is not applicable to warehouse items. 


Check this block to indicate that this is a production type PRR. 
Enter the specific defect, describe in detail the discrepancy noted. 


Check the appropriate block: 


Өө Фе © 


NAA "Счет that are NAA fabricated and show the division code number if other 
) than Space Division. 

CAP Company acquired property (equipment items) 

GFAE Government furnished aircraft equipment 

PUR Purchased details and assemblies, and all categories of hardware 

GFP Government furnished parts 


On line 1 of routing enter the division code number, a dash, and the originating department number. 


® ® 


) On line 29 of routing enter the division code number, а dash, and the originating department 
number. 


DOCUMENTATION-PART REPLACEMENT (PRR) 


| PARTS REPLACEMENT REQUEST & MATERIAL REVIEW REF: P&P F-409 & J-416 | 


> (2) Тһе signature, extension, department number, and serial number of the employee preparing the PRR. 


When all of the above entries are completed the PRR is turned over to Quality & Reliability Assurance 
for assessment. The inspection disposition is made at (А), or if the disposition is "send to Material 
Review" it will be indicated on line 2 . Inspection Supervision signature is then obtained at © 
for entries made at (А) or 


62 Planning enters appropriate account number for action to take place as а result of Q&RA disposition in 
) entry or , along with date and authorizing stamp. 


Line 3 thru 28 of routing - planning enters routing to accomplish disposition made by inspection or 
material review. 


The signature, extension, and serial number of the coordinator or supervisor accepting responsibility 
for the validity of all prior entries on the PRR. 


) F. MATERIAL REVIEW SYSTEM (MR) 


1. Space Division maintains a material review system to evaluate and disposition materials, parts, 
assemblies or products which depart from specifications, drawings or contracts and are considered 
nonconforming to Space Division or customer requirements. 


Policies & Procedures establishes a three-phase material review process with a Material Review 
Control Center (MRCC) to coordinate material review activities. 


PHASE I Material Review Action - Inspection Supervision or MR Engineer, reviews the nonconformance 
submitted, and terminates it by a Material Review Disposition (MRD), or forwards the 
nonconformance for a higher level review. 


PHASE || Material Review Action - An Operating Material Review Board (MRB), reviews the noncon- 
formance submitted, and terminates it by a MRD, or forwards the nonconformance to the 
Primary Material Review Board (PMRB) for a higher review. An operating MRB consists of an 
authorized Customer Representative, authorized Engineering Representative, and ап 
authorized Q&RA Representative. 


PHASE 11 Material Review Action - A Primary Material Review Board, reviews the nonconformance 
submitted, and terminates it by a MRD on decision that contract change action should be 
recommended. The PMRB consists of an authorized Representative of the Customer, Program 
Chief Engineer, and Program Director of Q&RA. 


2. PROCEDURE - When a discrepancy is observed which cannot be dispositioned by Inspection 
Supervision, inspection prepares a material review disposition (MRD) and forwards it to the 
Material Review Control Center (MRCC). The MRCC manager reviews the item and determines 
if PHASE II or PHASE III action is required. PHASE |! nonconformances are processed as follows: 


) а. The assigned Material Review Engineer makes his disposition by reviewing the item and 
consulting with Q&RA, engineering, manufacturing, and any other department as necessary. 


b. Тһе assigned engineer prepares the disposition on the MRD and obtains Q&RA concurrence. 


с. Тһе assigned engineer approves the MRD and obtains customer approval and forwards the 
MRD to Q&RA for distribution to those concerned. 


) PHASE III Items are processed in the same manner as above except they are referred to the PMRB 


for further disposition approvals. 


See FAIR book section of this manual for sample MRD. 


DOCUMENTATION-PART REPLACEMENT (PRR) & 
MATERIAL REVIEW (MR) oare o [DATE REVISED | REVISED 


| STANDARD REPAIR REF: P&P J-416 | 


G. STANDARD REPAIRS 


Space Division maintains а system to authorize the performance of standard repairs to disposition 
recurring nonconformances. 


Material Review Engineers or Inspection Supervision may authorize the application of standard repairs 
which are documented on a Material Review Disposition (MRD, form 23 H-1) during the processing 
of nonconformances. 


The STANDARD REPAIR MANUAL lists all standard repairs. Each standard repair in this manual 
has been approved by the Primary Material Review Board. 


DOCUMENTATION-STANDARD REPAIRS DATE REVISED 


I 3.6 


" ж е "^L , 


Ж с PROPER TOOLS 
PREVENTS DAMAGE 
& ASSURES 
RELIABILITY 


IV TOOLS & 


| TOOLS APPROVED FOR USE AT 5810 | 


) DIAGONAL CUTTING PLIERS (DIKES) 


The diagonal cutting pliers shown are used for cutting light gauge wire and component leads. 
They have flush cutting edges, tapered jaws and plastic-coated handles which provide ease of operation 
in precision work. The flush edges of these pliers should always face the direction of the part to be cut. 


RECOMMENDED MANUFACTURERS 


Snap-On E-707 
Utica B5263 


FIGURE 1 
SHORT CHAIN NOSE PLIERS 
The pliers shown are equipped with plastic coated springback handles and smooth radiused jaws. 
LONG NEEDLE-NOSE PLIERS 
The pliers shown here are of the long, smooth, radius-edged needle-nose type. Equipped with plastic- 
coated springback handles and long tapered jaws, they can perform light wiring and lead bending 
operations. 
RECOMMENDED MANUFACTURERS RECOMMENDED MANUFACTURERS 
Utica #23 - 4-1/2" (Special AN No. Utica #775 (Special AN No. B5818) 
85317) Klein #318 - 5-1/2С 
Klein (D322 - 4-1/2 C) ЕКЕМ ^14L-6 
ЕВЕМ #115 
) 


SHORT CHAIN PLIERS 


LONG NEEDLE-NOSE PLIERS 


FIGURE 2 


DIAGONAL CUTTERS-LONG NOSE PLIERS- [Е o | 
SHORT CHAIN PLIERS DATE DATE REVISED 
Iv 


4.1 


TOOLS APPROVED FOR USE AT SD 


) APEX (TORQ-TIP) SCREWDRIVER APEX (PHILLIPS-TIP) SCREWDRIVER 
#268-W-6 #1202 
Last digit indicates screw size. First digits indicate length, last digit 


indicates tip size. 


FIGURE 3 


) PLUG SUPPORTS (Mating Receptacle Shells) ‚ TOOL NAME (Jingle Bells) 


NOTE: When tightening or loosening threaded parts of connectors, support all plug assemblies by mating them 
with the proper receptacle shell as shown or holding them with an approved plug wrench. Prior to 
use, check mating shell for damage or contamination. 


FIGURE 4 


SPOT-TIE CUTTER 
"Little Joe" Products 
MacDonald & Co. 
Glendale, Calif. 
Model 45 


FIGURE 5 


SAFETY WIRE PLIERS 
Robinson Wire Twister (M-84) 


FIGURE 6 


18 JUL 1967 17 DEC 1968 
TORQ-TIP SCREWDRIVER - PHILLIPS-TIP SCREWDRIVER - 


MATING RECEPTACLE SHELLS - 


SPOT-TIE CUTTER - SAFETY WIRE PLIERS 


TOOLS REF МА0303-0061 


AIRCRAFT TOOL INC. 
3 CONNECTOR PLIERS 


NOTE: 


SPECIFICATIONS 
AT508 WITH PLASTIC INSERTS 


PLASTIC INSERTS 
FIGURE 7 


When tightening or loosening threaded parts of connectors, support all plug assemblies by mating 
them with the proper receptacle or holding them with an approved plug wrench. Support receptacles 
by clamping flange in a vise having padded jaws. Standard strap wrenches or approved connector 
pliers shall be used for tightening or loosening threaded parts of connectors. 


STRAP 


TOOL #2 


WRENCH 


THE RIDGID TOOL CO. 
CLEVELAND, OHIO 


FIGURE 8 


SNAP-ON TORQUE TOOL ТО-1 


This tool may be used from a position of 90 degrees away from the item being torqued, when a 
straight torque driver cannot be used. This tool is capable of from 0 to 15 inch pounds in either 
clockwise ог counter-clockwise direction. Each increment on the dial represents 1/2 inch pound. 


To torque in a clockwise direction, grasp the handle gently in the right hand with thumb resting 
against index finger, “not against the side of tool or dial". The torque attachment must be kept 
straight in line with the hardware being torqued. Pull handle gently until pointer is at desired 
position. 


FIGURE 9 


CONNECTOR PLIERS - TORQOMETER DT [bate REVISED | 


| WIRE STRIPPER REF. NPC-200-4 | 


) Тһе THERMAL WIRE STRIPPER is used for removal of wire insulation. It can be used as а single unit 
or can be detached for hand-held applications. The control knob (rheostat) is used to adjust the 
temperature of the heating elements. 


In operation the wire end is placed between the two heating elements at the stripping length desired. 
While one HAND closes the pincers, the other turns the wire between the thumb and index finger to 

melt the insulation and cause separation. The pincers are then released and the insulation is removed 
by hand using a pulling, twisting motion. 


The wire insulator should be removed without disturbing the normal lay of the wires. If the lay is 
disturbed, the wire should be retwisted to its original wrap. 


The insulation stripped off of the wire should have a minimum of edge flash with no damage to the 
wire. 


PROPERLY TWISTED WIRES INSULATED WIRE 
(LAY) 


FIGURE 10 


The heating element of the stripper should be cleaned frequently with a wire brush to remove melted 
or burned insulation, and the control unit should be turned off when not in extended use. 


w PPER 
REMOVABLE WIRE STRIPPE HEATING ELEMENTS 


CONTROL KNOB 


NOTE: 
Cleaning of the heating elements 
should not be performed on or 
near any assembly or unit in work 


FIGURE 11 


IDEAL THERMAL WIRE STRIPPERS POWER SUPPLY 


18 JUL 1967 


STRIPPING TOOL DATE REVISED 


-THERMAL-PINCER TYPE - 


4.1.3 


| HEAT GUN REF. MA0303-0065 | 


Used for shrinking sleeving on wires and terminals. It has a heat с >Лесіог thot con be slipped оп the 
) end of the blower for even dissipation of heat. Refer to chart plac 2d on heat gun by Calibration & 
Test for proper dial setting. Heat shields, such as heavy gauge fo |, shall be used as necessary for protection 


of parts that may be damaged by heat. 


When sleeves are to be shrunk on wires or cables with soldered terminations, the minimum distances from the 
soldered joint that heat may be applied and the maximum heat that may be applied shall be as follows: 


1 а. Heat shall be applied а minimum of 12 inches from the soldered joint and shall not exceed 1000 F 
when МВО150-025, Class | through Class 4 sleeves are used. 


b. Heat shall be applied а minimum of 2-1/2 inches from the soldered joint and shall not exceed 
500 F when МВО150-025, Class 5 sleeves are used. 


Model No. 10-18, Commercial Electrical Heating Devices & Mfg., Inc., Los Angeles. 
FIGURE 12 


Z TABLE | 
@ Apply heat no longer than necessary to produce shrinking. | Sleeve Material Shrinking Temperature 


Teflon (TFE) 
Teflon (FEP) 
Silicone Rubber 
Kynar 


е Do not use open flame for shrinking. 


@ Heat shrinkable sleeves will shrink when they reach 
approximately the temperature listed in Table 1. 


Overlaps: When two sleeves are to be overlapped, the overlap shall be approximately 1 inch or 1/2 the 
length of the shortest sleeve, which ever is smaller. Several shrinking operations may be 


necessary to install overlapping sleeves with like diameters. 


REGAL BLOWER MODEL 710-18 


| SOLDERING REF. МРС-200-4 | 


Hond soldering sholl be done ONLY by certified solderers. Most soldering will be done ot the sub- 
assembly level. 


1. SOLDERING IRON - A soldering iron should be selected to best suit the work to be done. Consi- 
deration should be given to tip size and shape, voltage and wattage rating, and the temperature 
desired. Temperature control of the iron may be accomplished thru the use of a variable voltage 
supply, tip selection or a combination of both. A transformer-type soldering gun or iron must not be 
used under any circumstances. 


V3000 POWER CONTROL UNIT 


AMERICAN BEAUTY (LITTLE DANDY) 


SHANK DIAMETER 3/16" 
SOLDERING IRON CATALOG #3110 


FIGURE 13 


Before heat is applied to the iron check the tip for tight attachment. Tips used with corrosive flux 
must not be used on Apollo assemblies. 


50 -WATT SOLDERING IRON 


) HANDLE 


FIGURE 14 


V3000 SOLDERING SYSTEM 


120 VOLT A.C. 


| SOLDERING REF. МРС-200-4 | 


Cleaning the iron depends upon the type and temperature of the tip. Cold, unplated, copper tips 
) should be cleaned and shaped with a flat, fine, single-cut, shear-tooth type file. Cold, plated 
tips may be cleaned with emery cloth or aluminum oxide cloth,approximately No. 320 grit size, 
until the surface is bright. Files must not be used on plated tips. After cleaning, heat the iron. 
When the tip reaches the lowest temperature required to melt solder, apply a thin but continuous 
coating of solder. Gently wipe off the excess solder with a wet sponge. 
Oxidation and scole shall be removed from the soldering iron at frequent intervals to insure proper 
heat transfer. 


LEROY TIP CLEANER 


NOTE - Abrasive cleaning NOT to be done 
near Assemblies or Equipment. 


SPONGE 


FIGURE 15 


2. FLUX AND SOLDER - Tinning of wire may be done with rosin base liquid flux (MIL-F-14256 
Type A) applied by brushing, swabbing, or immersion in a flux-saturated cellulose sponge. Apply 
solid forms solder (ОО-5-571 type SN60 ог SN63) with soldering iron or a solder pot dip. 
Tinning may also be done with rosin core solder (QQ-S-571 Type AR) applied by a soldering iron. 


Soldering will be done with rosin core solder (QQ-S-571 type AR) only. DO NOT use solid or 
acid core solder. 


3. SOLDER JOINTS - A solder joint should have a smooth, undisturbed appearance, no porosity, good 
fillet between conductors, good adherence to both parts, and no flux or excess solder visible. To 
remove flux clean with ethyl alcohol (Specification O-E-760 Grade |, Class A or B) or with 
commercial 9996 pure (by volume) isopropyl alcohol and a medium stiff natural brush, a synthetic 
bristle brush, or a lint-free tissue. Wire brushes must not be used. 


CALIBRATION 


Tool calibration is performed by the Quality and Reliability Assurance (Q&RA) department with the 
cooperation of the Manufacturing Department. Some tools such as crimp type require control by a 
Q&RA gage crib or station. Tools are checked out of this crib using a DAILY CALIBRATED TOOL 
REQUSITION form 2906-D and returned the same shift. 


Tools that are dropped or have their seals broken MUST NOT be used. Return these to the crib and 
obtain replacements. 


Some tools are left in the work area and are calibrated periodically. Before using such a tool check 
the calibration due decal for the date. If the calibration date is past, inform your leadman. DO 
NOT use the tool. 


IRON CLEANING - SOLDERING - TOOL CALIBRATION 


| CONTACT CRIMPING TOOL REF. МА0303-0100 | 


% Тһе M1700A and M1700B tools used for contact crimping are similar in appearance. The difference is in 
) the indentor. The М1700А has а 4 indent and the M1700B has an 8 indent pattern. 


For correct operation, the contact and wire are inserted through the hole on the flat side until they "seat" 
in the positioner of the tool head. (REF. FIG.2) The wire should be held straight in line with the hole in the 
tool positioner. When closing the handles, the indentors crimp the contact on the wire. The handles are 
spring-loaded and operate on a ratchet that releases when handles are fully closed . Handles should then 
remain fully open and wire contact removed. 


DANIELS CRIMP TOOL 


М1700А OR В -MS TOOL (MOST COMMONLY USED) 
OTHER HEADS AVAILABLE ACCORDING TO CONTACT 
REQUIREMENTS. 


FIGURE 1 


FIGURE 2 


DANIELS CRIMP TOOL 


MINIATURE SERIES DATE REVISED 


М1700А M17008 


| CONTACT CRIMPING TOOL REF. МА0303-0088 | 


3 The MH750 and MH760 tool frames are the same except for indentor pattern design. They are 

) used to secure wires within connector contacts. For correct operation, the contact is inserted 
into the indentor hole on the side opposite the locator head, and the pre-stripped wire is inserted 
into the crimp barrel of the contact. With the contact and wire properly bottomed, close the 
handles. Upon completion of the crimp cycle the mechanism will permit the handle to open for 
removal of the crimped contact. (REF. FIG.4) 


The crimps produced by the MH750 tool have four indents. Those produced by the MH760 tool 
have eight indents. 


The locator head is an accessory necessary for the proper location of the crimp on the contact. 


DANIELS CRIMP TOOL 


TOOL MH750 (4 INDENT PATTERN) CRIMP DEPTH ADJUSTMENT 
) TOOL MH760 (8 INDENT PATTERN) 


LOCATOR 


FIGURE 3 


INDENTOR HOLE 


FIGURE 4 


DANIELS CRIMP TOOL 


SUBMINIATURE SERIES 


MH750 MH760 


2 


| CRIMP INFORMATION REF. МА0303-0088. | 


TABLE | 


ELECTRICAL CONNECTOR -ALL DASH NUMBERS 
OF THE FOLLOWING: 


CONNECTOR [CONTACT CONTACT CRIMP |INSERTION|EXTRACTION|SEALING| ТҮРЕ 
NUMBER SIZE NUMBER TOOL4 TOOL TOOL PLUG | 
МЕ414-0444 ES unns M1700A-K|M15513-20 | М15515-20 |CP 140-1 FERROUS 


USE CARE IN THE ASSEMBLY AND DISASSEMBLY OF ALL ELECTRICAL CONNECTORS AND СОМРОМ- 
ENTS, 


CONNECTORS MUST BE KEPT CLEAN AND FREE OF ALL FOREIGN MATTER 


TABLE И 
THERMOCOUPLE CONNECTORS 


CONNECTOR |CONTACT] PIN CONTACT CRIMP | INSERTION [EXTRACTION] SEALING 
NUMBER SIZE SKT NUMBER TOOL4 TOOL TOOL PLUG 


Ж ME414-0436 |? | ME418-0025-0001 | MH750-P4 
ME418-0025-0002 | MH750-P4 
Ж ME414-0439 22 EB | MH750-P4_ М15513-22А |M15515-22P/S | 2213-9-0100 
# МЕ414-0441 ME418-0024-0001 | МН750-Р5 
ж 414-і 
Men дк | s | МЕ418-0024-0002 | МН750-Р5 


МЕ418-0028-0003 
Ж МЕ414-0446 20 М1700А-К | М15513-20 | М15515-20 СР140-1 
МЕ418-0028-0004 


20 МЕ418-0028-0002 | М1700А-К | М15513-20 | М15515-20 | СР140-1 
СОАХ МЕ418-0029-0001 | 15500-25 | М15515-25 | М15515-25 | СР140-4 
МЕ414-0449 ME418-0027-0001 | MH750-P5 | М15513-22А | М15515-22Р/ |2213-9-0100 


МЕ414-0448 


) Ж MAY CONTAIN ALL COPPER ОК MIXED COPPER АМО CONSTANTAN CONTACTS. 


DESIGNATED DASH N UMBER DETERMINES CONTACT REQUIREMENT. 
4 Or equivalent tool as specified in Approved Tools List, pub. 549-V. 


Caution 


DO NOT PUSH CONTACTS INTO PLACE AT AN ANGLE. 
IN ORDER TO AVOID INTERNAL DAMAGE TO THE 
CONNECTOR, DO NOT TWIST OR TILT AT ANY TIME. 


18 JUL 1967 17 DEC 1968 


CONNECTORS-CONTACTS-TOOLING-SEALING PLUGS 


КЕР. МА0303-0061 


CRIMP INFORMATION REF, MA0303-0100 


TABLE III 
) ELECTRICAL CONNECTORS-ALL DASH NUMBERS OF THE FOLLOWING: 
ME414-0095 ME414-0117 ME414-0129 МЕ414-0149 
МЕ414-0096 ME414-0119 ME414-0131 МЕ414-0238 
МЕ414-0099 ME414-0120 ME414-0132 ME414-0239 
ME414-0100 ME414-0121 МЕ414-0133 Ж ME414-0569 (SHELL SIZE 8 DEUTSCH) 
ME414-0103 МЕ414-0123 МЕ414-0135 Ж ME414-0570 (SHELL SIZE 8 DEUTSCH) 
_ МЕ414-0104 ME414-0124 МЕ414-0136 МЕ414-0585 
) ME414-0106 ME414-0125 ME414-0137 ME414-0191 
ME414-0107 ME414-0127 МЕ414-0139 МЕ414-0192 
МЕ414-0116 МЕ414-0128 МЕ414-0148 V36-421312 


CONTACT | PIN CONTACT crime | INSERTION | EXTRACTION] SEALING 
SIZE | ЗОСКЕТ | — NUMBER тоса | TOOL TOOL 4 PLUG 
МЕ218—9919-0203 | MI700A-Ms | СІЕТ-20 CIET-20 225-0070-000 

ОО | MI7008-Ms | CIET-16 CIET-16 225-0071-000 
12 oY ма7оов-м | CIET-12 CIET-12 225-0072-000 
е» МЕ 1820059209214 М1700А-Е22 | M15513-20-4 | M15515-20-4 | 4113-4-2001 


Ж DEUTSCH LPT SERIES SHELL SIZE 8 ONLY 


) 


REF. MA0303-0099. 
THESE CONNECTORS REQUIRE A SEALING WASHER. 
TABLE IV 
ELECTRICAL CONNECTORS- ALL DASH NUMBERS OF THE FOLLOWING: 
ME414-0147, ME414-0234, ME414-0235, ME414-0236, ME414-0568 AND ME414-0584. 


CONTACT | PIN CONTACT CRIMP INSERTION | EXTRACTION SEALING 
SIZE SOCKET NUMBER TOOL4 TOOL TOOL 4 PLUG 
20 МЕ418-0031-0001 | М1700А-М$ | СІЕТ-20 СІЕТ-20 225-1000-000 
| P | МЕ418-0032-0001 
— MI700A-MS | CIET-16 CIET-16 225-0017-000 
12 Coo М17008-М5 | CIET-12 CIET-12 225-0018-000 
8 --І----- CBT600 СІТ-8 CET-8-2 225-0019-000 
ILE CBT600 NONE CET-4-8 NONE 


А Ог equivalent tool as specified in Approved Tools List, pub. 549- V. 
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CONNECTORS-CONTACTS-TOOLING-SEALING PLUGS DATE REVISED 


) 


) 


CRIMP INFORMATION REF. МА0303-0098 


TABLE V 
DEUTSCH SUB-MINIATURE (FRONT-INSERTABLE) CONNECTORS-ALL DASH NUMBERS 
ME414-0300 ME414-0305 ME414-0311 
ME414-0302 ME414-0306 ME414-0421 
ME414-0303 ME414-0308 ME414-0465 


CONTACT | PIN CONTACT CRIMP | INSERTION | EXTRACTION | SEALING 
SIZE | SOCKET NUMBER TOOLA | TOOL4 TOOL А PLUG 
2 |_P_| меа18-0036-0001 | МН750-24 | 1313-22 | M1551 5-22р/5 | 2213-9-0100 
ME418-0037-0001 | МН750-Р5 


REF. МА0303-0118 


TABLE VI 
COMMERCIAL TYPE CONNECTORS 


түрк. |Сомтаст| ым | contact | crime |МЗЕКПОМЦЕХТВАСПОМ| — SEALING 
SIZE [SOCKET] NUMBER тоог | TooLs | TOOL PLUG 
| 2 | ғ |ю0-20/32-1 М15513-20 | М15515-20 | СР140-1 
| № | [800-16/32-1 | 15513-16 | М15515-16 | — CP140-2 
(DEUTSCH) 800-20/30-1 Мый КТТТІГІЛГЕЕСГ ТЕН 
l 
| 16 | s |200-16/30-3 м15513-16 | м15515-16 | СР140-2 
| 2 | P |0004-058-000 15513-20 | М15514-20 | 4113-4-2001 
[№ | пеели 
0 


DTK/LPT* | P [0004-065-000 15513-16 | М15514-16 | 4113-3-1601 
(DEUTSCH) ж | 5 |0007-008-000 15513-20 | М15514-20 | 4113-4-2001 
0007 -013-000 15513-16 | М15514-16 | 4113-3-1601 


DSM/ER | P |2202-16-0101 | MH750-P4 | 
Pte col 22 М15513-22А |М15515-22р/5| 2213-9-0100 
017-0153-000 
20 s  |SOLDER TYPE FOR GROMMET 
FOLLOWER 


*EXCEPT FOR SHELL SIZE 8, SEE TABLE III 
TABLE УП 


MICRODOT, INC. MARC-53 SERIES 


VENDOR INTERNAL CONTACT PIN CONTACT CRIMP SEALING 
PART NO. PART МО. SIZE SOCKET | PART NO. TOOL PLUG 


MD53-06E15-61S-N (579) | 087-0003-0579 5 082-0306 
P 
5 
5 
22 Р 
P 
P 
5 


MD53-00E15-61P-N 087-0006-0000 083-0009 
4 Or equivalent tool as specified in Approved Tools List, pub. 549-V. 


VP9/2CE15 
(VIKING) 


MD53-06E15-61S-1 (579) | 087-0013-0579 082-0306 
MD53-06E15-61S-2 (579) | 087-0014-0579 082-0306 
MD53-00E15-61P-1 (558) | 087-0015-0558 083-0009 
MD53-00E15-61P-2 (558) | 087-0016-0558 083-0009 
MD53-06E15-61P-N (579) | 087-0017-0579 083-0009 
MD53-00E15-61S-N 087-0018-0000 082-0306 


18 JUL 1967 17 DEC 1968 
DA 


MH750-P27 | 086-0009 


CONNECTORS-CONTACTS-TOOLING-SEALING PLUGS 


| CRIMP INFORMATION REF, МА0305-0067 | 


CANNON CRIMP TOOL #ССТ-СХ-2 
USED FOR CRIMPING CONTACTS AND OUTER RING SLEEVES ON CONNECTOR 
#CX-PL-F-37 PLUGS,TYPE "CX" WITH RG-188A/U COAXIAL CABLE 


RG-188 A/U COAXIAL CABLE 
OUTER RING 


CONNECTOR BODY 


FIGURE 5 


REF. MA0303-0063 


DANIELS CRIMPING TOOL, **M1700A WITH -N66 HEAD 


"J" - HOOK (REF.) 
FIGURE 6 


) TABLE VIII 


LOCATOR 
LENGTH CRIMP TOOL COLOR 
MAX. NUMBER & CODE 


PM788-2 В .180 **M1700A 
PM788-3 ° .180 **M1700A 
PM788-7 à .220 **M1700A 


**" J" HOOK TERMINALS (CRIMP TYPE) PHYL-MAR INSTRUMENTS, INC. 


4 Or equivalent tool as specified in Approved Tools List, pub. 549- V. 


CRIMP TOOLS - J-HOOKS - COAX CONNECTORS 


SEALING PLUGS REF. MA0303-0067 


Every unused insert grommet hole in a sealed terminal strip or unpotted connector will be filled with 
) a sealing plug. The sealing plug will be inserted by hand. 


SEALING PLUG (HEAD) 
SEALING PLUG (HEAD) 
SEALING PLUG (BODY) 


1 I SEALING PLUG (BODY) 
| RUBBER GROMMET 


BOTTOM OF HEAD 
BOTTOM OF HEAD г 


FLUSH WITH THE 
GROMMET SURFACE 
SLIGHTLY ABOVE 
GROMMET SURFACE 


FIGURE 7 FIGURE 8 
Typical Sealed Terminal Board Typical Unpotted Connector 
Sealing Plug Installation Sealing Plug Installation 
TABLE ІХ 


(MD417-) DEUTSCH SEALED TERMINAL BOARDS (Ref. Figure 7) 


SIZE NUMBER TOOL EXTRACTIONS PLUG CODE 
С» [чэш [ин [ое еве во — 
[ce Pee [мен Poe [звонки | wr _— 
EN: ЖЕСІ 


*FOR USE WITH 22 OR 24 СА. WIRE 
) 4 Ог equivalent tool as specified in Approved Tools List, pub. 549- V. 


Caution 


Use life of the grommet seal is limited. DO NOT make unnecessary insertions and withdrawals of sealing 
plugs. 
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SEALING PLUG - INSERTION DATE REVISED 


| CONTACTS-INSERTION/EXTRACTION REF. МА0303-0067 | 


NOTES: The insertion end of the plastic insertion tools ore color coded to aid in identification. 


When inserting the wire into the contact insertion tool, use the thumb, not the thumb-nail. 


--— ali 


INSERTION 
RIGHT STRIPE WRONG 


FIGURE 9 


Installing Insertion Tool Around Wire Insulation 


NOTE: 
DO NOT TWIST INSERTION/REMO VAL TOOL AT АМҮ TIME DURING OPERATION. 
TOOL SHOULD BE INSPECTED BEFORE AND AFTER EACH INSERTION OR EXTRACTION 
FOR EVIDENCE OF DAMAGE SUCH AS NICKS, CRACKS OR BURRS. 
DO NOT USE DAMAGED TOOL 


NOTE: 
Care must be used to insert contact straight into hole in grommet to avoid possible damage to the grommet. 


Do not insert the insertion end of the tool barrel into the grommet seal unless it is seated against the 
contact shoulder. 
TERMINAL BOARD SEAL LIFE IS LIMITED. EXCESSIVE INSERTION AND REMOVAL ACTION MUST 


BE AVOIDED. 
Deutsch terminal board 


shown Tool Insertion Stripe no longer visible 


when contact is properly seated. 


See Table ІХ 
for proper tool number 


TOOL #M15570-20-1 


FIGURE 10 TOOL EDGE MUST NOT 


Insertion of Contact into Cavity BE CRACKED OR NICKED 
NOTE: 
) Upon removal of insertion tool a firm finger hold is required to both the tool and wire so as to perform a 
pull check to insure that a proper connection has been accomplished. 
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INSERTION/EXTRACTION TOOL 


) 


| а МЕГ, APFRUVCU 23UNCC LIDI | 


TABLE Х. Crimp Contact МЕ Part Number (Contact SCD) Cross Reference to Commercial (Vendor) Part Number 


Commercial (Vendor) Part No. Remarks 
Application (Connector Type) 


030-9185-000 | 0641-3-1259 $1212PH-B48** 


ME Part Number 
(Contact SCD) 


МЕ418-0019-0001 


Туре 
P/S 


Size 


ME418-0019-0002 030-9205-002 | 0641-2-1659 | S1616PC-G48** ее 

МЕ418-0019-0003 030-9173-002 | 0641-1-2059 | S2020PC-G32** |... DPKB 
ME418-0020-0001 031-9186-000 | 0602-18-1259 | S1212SH-B32** "en 
ME418-0020-0002 031-9206-002 | 0602-16-1659 | 516165С-832%% D 

ME418-0020-0003 031-9174-002 | 0602-11-2059 | 520205С-032%% 


ME418-0024-0001 2203-3-3901 Copper 
ME418-0024-0002 2203-3-0102 Constantan 
ME418-0025-0001 2203-2-3901 Copper 
ME418-0025-0002 2203-2-0102 Constantan 


800-20/30-2 Copper Deutsch DS 
2202-17-0101 | Copper Deutsch DSM, ER, MR, STK 


200-16/30-2 Copper 

800-20/32-2 Copper Deutsch 
4702-10-2401 | Copper (Thermocouple) DS 
4702-10-0102 | Constantan (Thermocouple) 


800/34-3 Coax Skt Assy Deutsch DS 


031-3112-001 
031-3114-001 
031-3115-001 
031-3116-001 
031-3117-001 
Саппоп СУ 
20 | 030-3195-001 
16 | 030-3196-001 
12 | 030-3197-001 
8 | 030-3198-001 
4 | 030-3199-001 
4 | 031-3097-001 
031-3096-001 
031-3095-001 
031-3094-001 
Саппоп КХ 
030-9050-002 
030-9049-002 
030-9048-006 
030-9032-010 


ME418-0028-0001 
ME418-0028-0002 
ME418-0028-0003 
МЕ418-0028-0004 


МЕ418-0029-0001 


МЕ418-0031-0001 
МЕ418-0031-0002 
МЕ418-0031-0003 
ME418-0031 -0004 
ME418-0031 -0005 


ME418-0032-0001 
ME418-0032-0002 
ME418-0032-0003 
ME418-0032-0004 
ME418-0032-0005 


ME418-0033-0001 
ME418-0033-0002 
ME418-0033-0003 
ME418-0033-0004 


ME418-0034-0001 
ME418-0034-0002 
ME418-0034-0003 
ME418-0034-0004 


ME418-0035-0002 
ME418-0035-0003 
ME418-0035-0004 
ME418-0035-0005 


ME418-0036-0001 
МЕ418-0037 -0001 


--» әмомо-імімоіммәі|әмім--іө-- 
A0 N00 осос SI Oj sS SS юн |O o s| os 


1841-5-2608* 
1841-1-2612* 


Deutsch 
Seoled Terminol Boord 


1841-1-2616* 
1841-1-2620* 


2202-16-0101 Deutsch Sub-minoture 
2202-17-0101 DSM, ER, MR, STK 

ME418-0040-0001 4102-19-1159 Deutsch LPT 

МЕ418-0041-0001 4102-18-1159 (Shell Size 8) 


NOTE: *1841-X-26XX Series contacts gold-plated over copper flash, 
1841-Х-56ХХ series contacts are similar except gold-plated over silver. 
**Cannon catalog part number of contacts. 


CONTACTS AND TOOLING - 


CRIMP CONTACT CROSS REFERENCE TABLE - DATE REVISED 


е 


- 


TESTES њо – – — == 
S| N | S| Фо ко e | °. 5 со = | с NO 


А 
МЕ (CONTACT SCD)/COMMERCIAL 


кинае 


| FERRULE TOOL REF. МА0303-0064 | 


) This tool is used to crimp two piece ferrules to shielded electricol cobles 


Color coded orrows on the tool point to the hex die to be used with the corresponding color coded outer 
sleeve of the ferrules. The ferrules are inserted and positioned centrally in the hex die. Subsequent squeez- 
ing of the handles will cause the required crimp between the inner and outer ferrule sleeves. When crimping 
is completed, the ratchet release allows the crimped contact and cable to be removed 


NOTE: This tool must be returned to the responsible quality control organization for calibration at regular 
) intervals, as specified. 


FIGURE 1 


FIGURE 2 


) OUTER SLEEVE COMPRESSED 


INNER SLEEVE 


SHIELDED CABLE 
(HARD) 


OUTER JACKET 


) SHIELD BRAID 
j SHIELD GROUND WIRE 22 СА. 


FIGURE 3 


FERRULE TOOL 


THOMAS and BETTS (WT-230 Series) [oare [are revisen | 


FERRULE TOOLING, IDENTIFICATION & SLEEVING CHART REF: MA0303-0064 


TABLE | 
) Inner and Outer Sleeve (Ferrule) Size Identification, Outer Sleeve Crimping Tools and Insulation Sleeving 


Inner Sleeve Outer Sleeve Insulation Sleeving 


Е i Multiple MB0150-025 
Hex 
i Crim 
Tool (s) i " 
0 


) WT-231 
i WT-238 
230 
31 
) 38 
j WT-230 
WT-202 -238 | 1/8 
пат 
21506 | WT-206 
WT-208 
None WT-209 | WT-230 
2 
wan [wrczn 
|-194 1.226 |о-бойа | 
WT- 234 
WT-236 
None 517 | WT-217 | WT-235 
ШЕ 
2 22 
2 
) . 
i 21523 | WT-223 
1. 1.0. of Inner and Outer Sleeves same as Port No. Example: HGS-046, 1.0. = .046. 
) 2. Multiple-Hex tools listed perform the same task as the equivalent Single-Hex tool listed. 


3. Use Class 1 (TFE) Insulation Sleeving if shielded coble has TFE Teflon outer jacket, and 
Use Class 5 (FEP) Insulation Sleeving if shielded cable has FEP Teflon outer jacket. 


(Refer to Section V Identification, to identify outer jacket of cable.) 


TERMINALS AND TOOLING — 18 JUL 1967 17 DEC 1968 


R F R )— 
GROUNDING FERRULE CONNECTORS (500 F MAX.) DATE REVISED 


INNER & OUTER SLEEVES — CRIMPING TOOLS — 
INSULATION SLEEVING 


| SHIELD GROUND FERRULES, GROUND WIRES REF: МА0303-0064 J 


TABLE 11. Shield Ground Ferrules Recommended For Use With Shielded Cable Listed and MP571-0063, 


-0064, -0065 & -0067 Size 24, 22, 20 & 16 Ground Wires 
= 


-- = 


Basic Cable Basic Cable 
Part No. Wire | Wire of Part No. Wire | Wire 
(Wire SCD) (Wire SCD) | Size | Size 


Size | Size Cond 


МР572-0159 
МР572-0226 


МР572-0160 
МР572-0227 


МР572-0176 
МР572-0234 


MP572-0161 
MP572-0228 2 

149 | 7282 
МР572-0162 | -261 | 
MP572-0229 | -199 | 


MP572-0163 


ко № кою кю кс ә кюю ЕЗУ 
Sms NOJN о-|ъ |N OoN oO 


МР572-0177 
МР572-0235 


МР572-0178 
МР572-0236 


МР572-0174 
МР572-0225 
МР572-0232 


МР572-0179 
МР572-0237 


МР572-0180 
МР572-023 


8 
МР572-0181 
МР572-0239 


МР572-0182 
МР572-0240 


N N N N м 


м NINN N Ni [SENI м N 


MP572-0183 
MP572-0241 


MP572-0175 
MP572-0233 


0 
N 
N 
a 


МР572-0185 
МР572-0243 


N sN | № м NPN іІміміммі|мі|мім|-мі|мәмі|мю)|мм N гю N Njn 


E 


NOTES: 1. Reference Table |, Page 4.3.1 for ferrule identification, tooling and insulation sleeving. 
2. Shaded cable part numbers are inactive for design. 


N N 
° N 


MP572-0224 
MP572-0244 


N N N N N N N N N N N N N N N N 
N N N ы N N N N ы N ы ° N ы N ы 


' 
N 
+ 
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TERMINALS AND TOOLING — 
SHIELDED CABLE SHIELD GROUND FERRULE DATE 
CONNECTORS SIZE SELECTION CHART 


DATE REVISED 


са 


| INSTALLATION INFORMATION REF, МА0303-0064 | 


) RECOMMENDED SHIELD GROUND FERRULES FOR USE WITH SHIELDED 
CABLE LISTED AND МР571-0065-ХХХХ GROUND WIRE (#20) GAUGE 


TABLE 111 


за ва 
Раг! Чо. A Dias 


No. of Groove Groove 

| mps72-0159-xxxx | 1 | 
| MP572-0160- | 1 | 
ШГІСТПЕТІН БИШЕ 
ЕГІЛЕТІН 1 | 
метео | 1” БЕСІ 
KZ | 31] БЕСІГІН 
Сезона | 2 | zz | новло |2-5ы4 | нозат  1- Dated | 088 097 
| wosra-ora-cozo | 2 | [Wos-tne |3: бейе | NOS-205 | NIE 

шака 

| 

БЕШ 

mm 


Га [hoso [2 - saa | Nos-149 [зо bos 
С [ноз |2- зам | nosci | 5- Dated | 
ШЕ 
[3] 


042 
.050 . 
062 
069 
14: 
7 
12 


НС5-071 | 2 - Dashed | NGS-156 


.083 


.104 


046 
054 
075 
MP572-0174-0016 .155 
МР572-0175-0024 089 
104 

166 

099 

29 


«0; 
С | нозо» |1-зі | nosas [1 зам |; 
Со | ноза 

ШЕ 


08 
09 
08 


№ 


„116 


| 24 | но5-124 |2 - Dashed | №65-219 | 2 - Dashed | 105 
| HGs-149 | 


оз 
| 


2 
9 
4 
5 
9 


| 


HETE 
С [rosa mz 
Го [resas [1 soia | мовы азан] 


mS 
NN 
ШЕ 


.130 .149 
„143 


Ez [wes ЕСІГІНЕН [2 зә | 


МР572-0180-0022 


МР572-0182-0022 


МР572-0183-0024 


: 


: 
s 


ЕТШ | 


*Inner ferrules were selected to meet the requirements of maximum "A" diameter, 
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FERRULE CHART DATE DATE REVISED 


IV 


| WIRE CAPS REF. МА0303-0063 | 


АМР CRIMPING TOOL #69272-1 


FIGURE 4 
UNSTRIPPED WIRE *CRIMP COLOR CODE 
INSERTED AND RING 2 WIRE CAP (Ref) 


CRIMPED | Ж 


SIZE COLOR CODE 


FIGURE 5 RING 1 


*INDICATES SECTION OF TOOL IN WHICH САР IS TO ВЕ СЕ! МРЕО, 


TABLE IV 
**CAPS, SPARE WIRE-HIGH TEMP 550 F 


CAP COLOR CODE CRIMPING CRIMPING TOOL 


328854 Red 69272-1 
328855 Blue 69272-1 


328856 Yellow 69272-1 
328857 Brown 69272-1 
328858 Violet 69272-1 
328859 Black 69272-1 
328860 Gray 69272-1 
329638* Brown 69260-1 


*One ring only. 
**AMP "Strato-Therm Teflon Pre-Insulated Caps." 


А Ог equivalent tool as specified in Approved Tools List, pub. 549- V. 


AMP CRIMPING TOOL - 
DATE REVISED 


SPARE WIRE CAPS 


4.3.4 


| SPLICES REF. MA0303-0063 | 


) АМР CRIMPING TOOL 
PART NO. 46447 
CRIMPING RANGE #22 - 


FIGURE 6 


) Used to crimp un-insulated Amp splices. For correct operation the pre-stripped wire or wires are 
inserted in terminal with brazed seam on the same side as tool indentor. Hold wire in position & 
squeeze handles until ratchet releases allowing tool to open for removal of crimped terminal. 


STYLE - A STYLE - B 
Non-Insul. Support ( Butt Splice ) Non-Insul. Support (Parallel Splice) 
FIGURE 7 


UN- INSULATED 


TABLE V 
(AMP) PARALLEL TYPE SPLICES 


MEE SLEEVING | SLEEVING 
NO. [мм | MAX | мо] MIL AREA PYRE SIZE 


— sz [ишш C MB NN 
Со [amare [пуз | пола [жел эюо-юш [sane [№ | 
СА [ses эзе | эле ЕТІ ШЕГЕТІН | same [№ | 


А Ог equivalent tool as specified in Approved Tools List, pub. 549-V. 


) CIRCULAR MIL AREA OF CONDUCTORS 


*Splice No. 323696 15 а "Butt Type Splice" for in-line 
splicing (not to be used for shield ground wire 
termination) for 10-12 AWG and to be used only when 
specified on applicable engineering drawing. 


Crimp procedure for butt splice 323696 shall be as specified 

) except 2 crimps are required, crimps shall be located 
between wire stop and the outer edge of splice and 1802 
from the brazed seam. 


AMP CRIMPING TOOL - SPLICE 


TERMINALS REF. МА0303-0063 


FIGURE 8 
) TABLE VI 
*TERMINALS, UNINSULATED *AMP "Strato-Therm" Terminals 
STRAIGHT ТҮРЕ - RING TONGUE except as noted ** below. 


ELECTRIC-HYDRAULIC 
TOOL 69120-1 STRIP LENGTH 
WIRE STUD TERMINAL |А HAND CRIMP 


1⁄4 324279 
3⁄8 324280 


2-34104-1 
328589** 
328590** 
328591** 
324281 
324282 


328593** 
328594** 
328595** 
324283 
2-34135-1 
324284 


328597** 
328598** 
328599** 
324285 
2-33459-1 
324286 


328601** 
328602** 
328603 
328604 


2-321298-1 
2-321598-1 
2-33466-1 
2-33467-1 


2-31811-1 
2-33115-1 
2-31812-1 


4 Ог equivalent tool os specified in Approved Tools List, pub. 549-V. 
**SOLISTRAND TYPE—GOLD PLATED 


AMP CRIMPING TOOL - 
DATE REVISED 


UN -INSULATED STRAIGHT TERMINALS 


| FLAG LUG REF. МА0303-0063 | 


AMP CRIMPING TOOL 
Part No. 49975 
Crimping Range 16-14 AWG 


Used to crimp un-insulated flag type terminals to wires. For correct operation, the pre-stripped wire 

) or wires are inserted in the lug and the lug properly inserted with the brazed seam on the same side as 
the tool indentor. Hold the wire in position and squeeze the handles until the ratchet releases 
allowing the tool to open for removal of the crimped lug. 


— А 


CRIMPED 


FIGURE 9 


TABLE VII 
(AMP) UN - INSULATED FLAG LUGS 
) SOLISTRAND SERIES 


STRIP LENGTH CRIMP 
STYLE LUG мо. TOOL, WIRE GAUGE 


CONDUCTOR MAY BE FLUSH WITH END OF LUG BUT MAY EXTEND BEYOND IF PROPER 


INSTALLATION OF LUG IS NOT HAMPERED. 


INSULATION 
SUPPORT 


) 


4 Ог equivalent tool as specified in Approved Tools List, pub. 549- V. 


AMP CRIMPING TOOL - FLAG LUG DATE REVISED 


4.3.7 


TERMINALS REF. МА0303-0063 


) AMP CRIMP TOOL #46673 


FIGURE 10 

AMP "STRATO THERM" TERMINAL 

FIGURE 11 

TABLE VIII 

AMP "STRATO THERM" TERMINALS 
UN-INSULATED, STRAIGHT TYPE, RING TONGUE WITH INSULATION SUPPORT BARREL 
WIRE STUD TERMINAL HAND CRIMP STRIP LENGTH 
SIZE SIZE PART NO. TOOL 4 
4 322363 17 


322364 
1⁄4 322367 
4 322371 


4 Or equivalent tool as specified in Approved Tools List, pub. 549-V. 


AMP CRIMPING TOOL - DATE REVISED 


STRAIGHT TERMINALS - INSULATION SUPPORT BARREL 
4.3.8 


TERMINALS REF. MA0303-0063 


AMP CRIMPING TOOL #69264-4 


«АМР "STRATO-THERM" TERMINAL (REF) 
) FIGURE 12 


WIRE STUD 
SIZE SIZE 


TABLE IX 
*TERMINALS, PRE-INSULATED 
STRAIGHT TYPE - RING TONGUE 


4 PNEUMATIC TOOL 
TERMINALS A HAND АКО INSERTS STRIP LENGTH 
TOOL 


69264-4 


328190 YELLOW 


328191 YELLOW 69264-4 


328192 YELLOW 69264-4 


328193 YELLOW 69264-4 


1-328194-0 69264-4 


1-328195-3 69264-4 


1-328196-3 69264-4 69201-2 


1-328197-3 69264-4 69201-2 


1-328198-0 69264-4 
1-328199-4 69264-4 
1-328200-4 69264-4 


1-328201-4 69264-4 


4 Or equivalent tool as specified in Approved Tools List, pub. 549-V. “АМР "STRATO-THERM" TERMINALS 
NOTE: THE INSERTS USED IN THE HAND TOOL AND THE PNEUMATIC TOOL ARE THE SAME. 


AMP CRIMPING TOOL - 


PRE-INSULATED STRAIGHT TERMINALS [oare _оАТЕ REVISED 


TERMINALS REF. МА0303-0097 


) INSULATION SLEEVE 


STRIPPED WIRE 


) CRIMP RING 


TERMINAL CRIMP BARREL 


AMP CRIMP 
TOOL #46468 
FIGURE 13 
CRIMPING PROCEDURE: 
a. Place the terminal in the proper crimping tool, making certain that the brazed seam faces the 
indenter on the crimping tool. 
b. Slide the insulation sleeve, crimp ring first, on the stripped wire. 
c. Insert the stripped wire into the terminal crimp barrel and crimp. 
d. Slide the insulation sleeve over the terminal only far enough to completely cover the crimp barrel. 
e. Position the insulation crimp ring in the proper crimping tool and complete the crimp. 
TABLE X 
AMP POST - INSULATED TERMINALS, STRAIGHT TYPE,RING TONGUE 
| Terminal | 
Wire Stud 4 Terminal А Ring 
Size Size Part БЕ Tool Tool 
Number Code 
18-16 1⁄4 329553 Red 46468 46468 
) 12-10 1⁄4 329573 Yellow 46470 46470 


4 Or equivalent tool os specified in Approved Tools List, pub. 549-V 


AMP CRIMPING TOOL - 
[oare Доате REVISED | 


POST-INSULATED STRAIGHT TERMINALS 


TERMINAL TOOLING REF. МА0303-0063 


AMP PORTABLE LUGGER #69120-1 


FIGURE 14 


TABLE XI 
AMP CRIMPING HEADS AND DIES FOR TOOL #69120-1 


HEAD #69065 HEAD #69067 (FLAG) HEAD #69060 
WIRE SIZE HEAD 469069 DIE # INCLUDES 
INDENTER | NEST | INDENTER | NEST | INDENTER & NEST 
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PORTABLE LUGGER-ELECTRIC/HYDRAULIC 


GOOD INSTALLATION 
— PRACTICES 


' reduces 
contamination & 
Increases 


RELIABILITY 


V INSTALLATION 


) 


LAUNCH E02 
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TOWER 


E01 


C07 
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T 


FIGURE 1 
IDENTIFICATION - STACK WIRING AREA ASSIGNMENT 


зо nn 1027 


— T s qw 
IDENTIFICATION-AREA ASSIGNMENT-WIRE & CABLE APPLICATION 
SSS 


„у SCOPE - WIRING AREA ASSIGNMENT 


The purpose of the Apollo Area Assignment as shown in Figure 1 is to establish a standardized reference 
designation system in order to meet the requirements necessary in the design of the Automated Wire List. 


The module letter indicates the module in which the assembly is located and the area number identifies specific 


areas within the modules. The module letters and area numbers are assigned in accordance with the following 
list. 


| п | Launch Escape Tower 
Launch Escape Tower 


| 0 | Launch Escape Motors 
5 


Pressurized Compartment 
(Lower Equipment Bay, Controls & Displays) 
Forward Compartment 
— M 
| | 06 | АН Heat Shield 
Forward Неа! Shield 
[ 3 | sexes ря | 
Г м =] 


Side Heat Shield 
SCOPE-WIRE AND CABLE APPLICATION 


Command Module-Service Module Umbilical 


The wire and cable described herein is intended for use т the fabrication of Electrical Wiring for Harnesses апа 
Electrical Equipment for service in Block ІІ Apollo Space Vehicles. This wire and cable is designed to give 
service for periods of up to 2000 hours at conductor temperatures ranging between -290 and +500 F in environ- 
ments varying from sea level atmospheric to reduced pressure pure oxygen and hard vacuum. 


Caution It is MANDATORY that this wire be handled with EXTREME TENDER LOVING CARE, taking 
precautions to avoid any abuse by NOT scraping, scuffing, stretching, kinking, knotting, twisting, or by 
causing any other damage to the VERY thin wall of the primary insulation. 


EXAMPLE: Опа 20 gauge wire, the wall thickness of the extruded TFE (Teflon) primary insulation is ONLY 
five thousandths (.005) of an inch including a 250 micro inch (.000250) polyimide (ML) coating. 


WIRE NUMBER COLOR CODE 


The wire number and color are sufficient to differentiate between wire segments. No two wire segments will 
) have the same wire number and color in the same vehicle. Color code abbreviations are made in accordance 
with the following list. 


COLOR CODE AND ABBREVIATIONS 


Rial Cal 


Black 
Brown 
Red 
Orange 
Yellow 
Green 
Blue 
Violet 
Gray 
White 


WOMNAURWNH—O 


) 


Solid colors are identified by the abbreviation. Striped wires are identified by a series of numbers. The first 
number identifies the background color, and succeeding numbers identify the color of the stripes. 


жасылы Айы Bacon АЙА ава: LESE РА. LL Qe 2.2. 


ЕХАМР! Е. ОП? 14...22: 


WIRE, ELECTRICAL, INSULATED, SINGLE CONDUCTOR REF: МА0303-0065 


TABLE 1 
МР571-0062-ХХХХ 26 AWG 
МР571-0063-ХХХХ 24 AWG 
МР571-0064-ХХХХ 22 AWG 
МР571-0065-ХХХХ 20 AWG 
МР571-0066-ХХХХ 18 AWG 
МР571-0067-ХХХХ 16 AWG 
МР571-0068-ХХХХ 14 АМС 
МР571-0069-ХХХХ 12 AWG 

|) МР571-0070-ХХХХ 10 АМС 
МР571-0071-ХХХХ 8 AWG 
МР571-0072-ХХХХ 6 AWG 
MP571-0073-XXXX 4 AWG 


THE FOUR DIGIT DASH NUMBER DESIGNATES 
THE INSULATION COLOR AND COLOR OF STRIPES 


DASH BASE FIRST STRIPE SECOND STRIPE 
мо. COLOR OR BAND OR COLOR 


1000 BLK 

1001 BRN 

1002 RED 

1003 ORN 

1004 YEL 

1005 GRN 

1040 YEL BLK 
1041 YEL BRN 
1042 YEL RED 
1043 YEL ORN 


YEL GRN 
1402 YEL BLK RED 
1403 YEL BLK ORN 


YEL BLK GRN 
YEL BRN RED 

YEL BRN ORN 
YEL BRN GRN 
YEL RED ORN 
YEL RED GRN 


NICKEL COATED COPPER STRANDS 


SIZES 10, 8, 6 AND 4 - EXTRUDED TFE (TEFLON) 


SIZES 12 AND SMALLER - EXTRUDED TFE (TEFLON) 


FIGURE 2 - POLYIMIDE (ML) COATED 


IDENTIFICATION - SINGLE CONDUCTOR WIRE DATE REVISED 


5.1.2 


| CABLE, ELECTRICAL, MULTIPLE CONDUCTOR, SHIELDED REF: МА0303-0065 | 


TABLE III 
MP572- XXXX -0026 26 AWG 
MP572- XXXX -0024 24 AWG 
MP572- ХХХХ -0022 22 AWG 
MP572- XXXX -0020 20AWG 
MP572- XXXX -0018 18 АМС 
MP572- ХХХХ -0016 16 AWG 


COLOR 
2 BLK 
-0225 YEL 


THE FOUR DIGIT DASH NUMBER DESIGNATES THE 
AMOUNT OF CONDUCTORS AND THEIR COLOR. 


2 CONDUCTORS 


-0175 RED 3 CONDUCTORS 
-0176 GRN 4 CONDUCTORS 
-0224 4 CONDUCTORS (22 AWG ONLY) 


-0177 Оғы 
-0178 BRN 

) -0179 YEL-BLK 
-0180 YEL-BRN 
-0181 YEL-RED 
-0182 YEL-ORN 
YEL- GRN 

YEL-BLK/BRN 

YEL-BLK/RED 

YEL-BLK/ORN 

-0183 YEL-BLK/GRN 
YEL-BRN/RED 
YEL-BRN/ORN 
YEL-BRN/GRN 

YEL-RED/ORN 

YEL-RED/GRN 
YEL-ORN/GRN 

RED-BLK 

RED-BRN 

RED-GRN 


5 CONDUCTORS 
6 CONDUCTORS 
7 CONDUCTORS 
8 CONDUCTORS 
9 CONDUCTORS 
10 CONDUCTORS 


15 CONDUCTORS 


INACTIVE FOR DESIGN 
For MP572-0225 Use MP572-0232 
For MP572-0175 Use MP572-0233 
For MP572-0176 Use MP572-0234 
For MP572-0224 Use MP572-0244 
For МР572-0177 Use МР572-0235 
For MP572-0178 Use МР572-0236 
For MP572-0179 Use MP572-0237 
For MP572-0180 Use MP572-0238 


ORN-BLK 
ORN-BRN For MP572-0181 Use MP572-0239 
ORN-GRN For MP572-0182 Use MP572-0240 


For MP572-0183 Use MP572-0241 
For MP572-0185 Use MP572-0243 


30 CONDUCTORS 


GRN-BLK 
GRN-BRN 
-0185 GRN-RED 


MP572- MULTIPLE CONDUCTOR SHIELDED CABLE CABLING REF: МА0303-0065 


POLYIMIDE (H FILM) TAPE 
FEP (TEFLON) OUTER JACKET 


TWO INSULATED CONDUCTORS 
CABLED TOGETHER 


NICKEL COATED COPPER 


CABLING STRANDS 
' MP572-0225 
) 2 CONDUCTORS BRAIDED SHIELD - NICKEL COATED COPPER STRANDS 
FIGURE 4 
NOTE: Refer to Table III for wire colors and gauge. INACTIVE FOR DESIGN Use MP572-0232 


18 JUL 1967 17 DEC 1968 


IDENTIFICATION - MULTIPLE CONDUCTOR SHIELDED [ore DATE REVISED | 
CABLE - TWO CONDUCTOR CABLING DATE НЕЛЕР» 


CABLE, ELECTRICAL, SHIELDED REF: МА0303-0060 


MP572-0226 THRU 0231 SINGLE CONDUCTOR SHIELDED CABLE 


2 .005 CARBON STEEL WIRE BRAIDED SHIELD-NICKEL COATED COPPER 


(Jacket Removal Aid) 


ONE INSULATED CONDUCTOR 
EXTRUDED TFE (TEFLON) 
POLYIMIDE (ML) COATED 


NICKEL COATED COPPER STRANDS 


.001 THICK POLYIMIDE (H-FILM) TAPE, COATED 
WITH .0005 THICK FEP (TEFLON) 


TYPICAL CABLING 


FIGURE 5 
TABLE IV 
) MP572-0226-1004 26 AWG YELLOW 
MP572-0227-1004 24 AWG YELLOW 
MP572-0228-1004 22 AWG YELLOW 
MP572-0229-1004 20 AWG YELLOW 
MP572-0230-1004 18 AWG YELLOW 
MP572-0231-1004 16 AWG YELLOW 
TABLE V 
THE FOUR DIGIT DASH NUMBER 
DESIGNATES THE AMOUNT OF 
ORS 
CONDUCTORS АМО THEIR COLOR COLOR -CONDUCTORS 
BLK 
0232 YEL 2 
0233 RED 3 
MP572-XXXX-0026 26 AWG 0234 GRN 4 
MP572-XXXX-0024 24 AWG 0235 Оюм 5 
MP572-XXXX-0022 22 AWG 0236 BRN 6 
MP572-XXXX-0020 20 AWG 0238 үн-вік 7 
MP572-XXXX-0018 18 AWG 2038 — YEL-BRN 8 
MP572-XXXX-0016 16 AWG 0239 YEL-RED 9 
0240 ҮЕІ-ОВМ 10 
YEL-GRN 
YEL-BLK/BRN 
YEL-BLK/RED 
YEL-BLK/ORN 
0241 YEL-BLK/GRN 15 


YEL-BRN/RED 
YEL-BRN/ORN 
YEL-BRN/GRN 
YEL-RED/ORN 
YEL-RED/GRN 
YEL-ORN/GRN 
RED-BLK 
RED-BRN 
RED-GRN 

ORN-BLK 
) ORN-BRN 
ORN-GRN 
GRN-BLK 
GRN-BRN 
(0223 GRN-RED 


“- 


30 


DATE REVISED 


IDENTIFICATION - SINGLE CONDUCTOR SHIELDED CABLE 
CONSTRUCTION - MULTIPLE CONDUCTOR SHIELDED CABLE 
COLOR & GAUGE CHART 


CABLE, ELECTRICAL, SINGLE CONDUCTOR, SHIELDED REF: МА0303-0065 


TABLE VI 
) MP572-0159- 1004 26 AWG YELLOW 
МР572-0160- 1004 24 AWG YELLOW 
MP572-0161-1004 22AWG YELLOW 
MP572-0162-1004 20 AWG YELLOW 
MP572-0163-1004 18 AWG YELLOW 
MP572-0164-1004 16 AWG YELLOW 


NICKEL COATED COPPER STRANDS 


ONE INSULATED CONDUCTOR 
SIZES 12 AND SMALLER - EXTRUDED TFE (TEFLON) 
- POLYIMIDE (ML) COATED 


BRAIDED SHIELD - NICKEL COATED COPPER STRANDS 


WHITE JACKET - EXTRUDED TFE (TEFLON) 


FIGURE 6 
INACTIVE FOR DESIGN Use MP572-0226 Thru MP572-0231 


CABLE, ELECTRICAL, 20 CONDUCTOR, SHIELDED REF: МА0303-0065 


TABLE VII 
MP572-0184-0026 26 AWG 
МР572-0184-0024 24 AWG 
MP572-0184-0022 22 AWG NO. 
МР572-0184-0020 20 AWG а 
МР572-0184-0018 18 АМС 2 
МР572-0184-0016 16 АМС : 
4 
5 
6 
INACTIVE FOR DESIGN Use MP572-0242 7 
8 
9 
WHITE JACKET - EXTRUDED TFE (TEFLON) 10 


10 CONDUCTORS 


5 CONDUCTORS 


CABLING 


MP572-0185 30 CONDUCTORS 
15 CONDUCTORS 


FIGURE 7 
NOTE: Refer to Table 111 for wire colors ond gauge. INACTIVE FOR DESIGN Use MP572-0243 


18 JUL 1967 17 DEC 1968 


IDENTIFICATION - SINGLE & 20 CONDUCTOR Toate. DATE REVISED | 
SHIELDED CABLE - 30 CONDUCTOR CABLING = DATE REVISED 


| CABLE, ELECTRICAL, SHIELDED REF: МА0303-0060 | 


^) MP572-0232, -0233, -0234, -0235, -0236 & -0237 (2, 3, 4, 5, 6 & 7 CONDUCTOR) SHIELDED CABLE 
CABLING 


.005 CARBON STEEL WIRE 
(Jacket Removal Aid) 


BRAIDED SHIELD-NICKEL COATED COPPER 


NICKEL COATED 
COPPER STRANDS 


2, 3, 4, 5, 6 OR 7 INSULATED 
CONDUCTORS, CABLED TOGETHER 
EXTRUDED TFE (TEFLON) 
POLYIMIDE (ML) COATED 


.001 THICK POLYIMIDE (H-FILM) TAPE 
COATED WITH .0005 THICK FEP (TEFLON 


THIRD (OUTER) LAYER APPLIED ON MP572-0236 & -0237 16 
GAUGE CABLES ONLY 


TYPICAL CABLING 
FIGURE 8 


NOTE: Refer to Table V for color combination and the last four digit dash number that designates the 
wire gouge. 


MP572-0238, -0239 & -0240 (8, 9 & 10 CONDUCTOR) SHIELDED CABLE CABLING 


BRAIDED SHIELD-NICKEL COATED COPPER 


NICKEL COATED 
COPPER STRANDS 


.005 CARBON STEEL WIRE 
(Jacket Removal Aid) 


2 INSULATED CONDUCTORS 


va 
S 


6, 7 OR 8 INSULATED CONDUCTORS 


EXTRUDED TFE (TEFLON) 
POLYIMIDE (ML) COATED 


-001 THICK POLYIMIDE (H-FILM) TAPE 
COATED WITH .0005 THICK FEP (TEFLON) 


THIRD (OUTER) LAYER APPLIED ON 20, 18 & 16 GAUGE CABLES ONLY 


TYPICAL CABLING 
) FIGURE 9 


NOTE: Refer to Table V for color combination and the last four digit dash number that designates the 


wire gauge. 


IDENTIFICATION - MULTIPLE CONDUCTOR (2 THRU 10) Le 77777770 
2 SHIELDED CABLE CONSTRUCTION ОАТЕ DATE REVISED 


CABLE, ELECTRICAL, MULTIPLE CONDUCTOR, SHIELDED REF: МА0303-0065 


WHITE JACKET - EXTRUDED TFE (TEFLON) 


NICKEL COATED COPPER STRANDS 
POLYIMIDE (H) FILM TAPE 


CABLING 
— 
МР572-0224 4 CONDUCTORS 
FOUR INSULATED CONDUCTORS 

CABLED TOGETHER 
FIGURE 10 
INACTIVE FOR DESIGN Use МР572-0244 


WHITE JACKET - EXTRUDED TFE (TEFLON) 


) 


BRAIDED SHIELD - 
NICKEL COATED COPPER 


) BRAIDED SHIELD - NICKEL COATED COPPER 
POLYIMIDE (H FILM) TAPE TYPICAL CABLING 
4 МР572-0175 3 CONDUCTORS 
МР572-0176 4 CONDUCTORS 
МР572-0177 5 CONDUCTORS 
МР572-0178 6 CONDUCTORS 
МР572-0179 7 CONDUCTORS 
NICKEL COATED COPPER STRANDS 
FIGURE 11 
INACTIVE FOR DESIGN Use MP572-0233 Thru MP572-0237 
WHITE JACKET - EXTRUDED TFE (TEFLON) 
BRAIDED SHIELD - NICKEL COATED COPPER 
POLYIMIDE (H-FILM) TAPE 
4 —— NICKEL COATED 
COPPER STRANDS 
TYPICAL CABLING 
6 CONDUCTORS 2 CONDUCTORS MP572-0180 8 CONDUCTORS 
7 CONDUCTORS 2 CONDUCTORS MP572-0181 9 CONDUCTORS 
) 8 CONDUCTORS 2 CONDUCTORS МР572-0182 10 CONDUCTORS 
10 CONDUCTORS 5 CONDUCTORS MP572-0183 15 CONDUCTORS 
8 TWISTED PAIRS 2 TWISTED PAIRS MP572-0184 20 CONDUCTORS 
FIGURE 12 
) INACTIVE FOR DESIGN Use MP572-0238 Thru MP572-0242 


NOTE: Ref Table III for color combination and the last four digit dash number that designates the wire 
gauge. 


18 JUL 1967 17 DEC 1968 


IDENTIFICATION - MULTIPLE CONDUCTOR SHIELDED 
CABLE CABLING 


CABLE, ELECTRICAL, SHIELDED REF: МА0303-0060 


(Jacket Removal Aid) 


МР572-0241 (15 CONDUCTOR) SHIELDED CABLE CABLING 
) .005 CARBON STEEL WIRE 


OT 
525250604 қ. 
SRK 
(525050 
595250604 


SS 


Ko 
% 
* 
D 


<> 
222 
SS 


д 
55 
te! 


< 


BRAIDED SHIELD-NICKEL COATED COPPER 


NICKEL COATED 
COPPER STRANDS 


5 INSULATED CONDUCTORS 


10 INSULATED CONDUCTORS 
EXTRUDED TFE (TEFLON) 
POLYIMIDE (ML) COATED 


.001 THICK POLYIMIDE (H-FILM) TAPE 
COATED WITH .0005 THICK FEP (TEFLON) 


POLYIMIDE (H-FILM) TAPE .001 THICK ON 26, 24, 22 
& 20 GAUGE CABLES, .002 THICK ON 18 & 16 GAUGE CABLES 
COATED WITH .0005 THICK FEP (TEFLON) 


THIRD (OUTER) LAYER APPLIED ON 22, 20, 18 & 16 GAUGE CABLES ONLY 


TYPICAL CABLING 
FIGURE 13 


NOTE: Refer to Toble V for color combinotion ond the last four digit dosh number thot designotes the 


wire gauge. 


MP572-0242 (20 CONDUCTOR - 10 TWISTED PAIRS) SHIELDED CABLE 


.005 CARBON STEEL WIRE 


(Jacket Removal Aid) 


МР572-0242-0026 
МР572-0242-0024 
) — MP572-0242-0022 
MP572-0242-0020 
МР572-0242-0018 
МР572-0242-0016 


BRAIDED SHIELD-NICKEL COATED COPPER 


NICKEL COATED 
Е COPPER STRANDS 


2 TWISTED PAIRS 


8 TWISTED PAIRS 
INSULATED CONDUCTORS 
EXTRUDED TFE (TEFLON) 
POLYIMIDE (ML) COATED 


.001 THICK POLYIMIDE (H-FILM) TAPE 
COATED WITH .0005 THICK FEP (TEFLON) 


POLYIMIDE (H-FILM) TAPE .001 THICK ON 26, 24 & 22 


GAUGE CABLES, .002 THICK ON 20, 18 & 16 GAUGE CABLES 
COATED WITH .0005 THICK FEP (TEFLON) 


26 AWG 
24 AWG 
22 AWG 
20 AWG 
18 AWG 
16 AWG 


IDENTIFICATION - MULTIPLE CONDUCTOR (15 8 20) SHIELDED 
CABLE CONSTRUCTION 


TYPICAL CABLING 
FIGURE 14 


TABLE VIII 


DATE REVISED 


=! 


CABLE, ELECTRICAL, SHIELDED RE 


MA0303-0060 


) MP572-0243 (30 CONDUCTOR) SHIELDED CABLE CABLING 


.005 CARBON STEEL WIRE 
(Jacket Removal Aid) 


BRAIDED SHIELD-NICKEL COATED COPPER 


NICKEL COATED 
COPPER STRANDS 


5 INSULATED CONDUCTORS 
10 INSULATED CONDUCTORS 
15 INSULATED CONDUCTORS 
EXTRUDED TFE (TEFLON) 
POLYIMIDE (ML) COATED 
.001 THICK POLYIMIDE (H-FILM) TAPE 

COATED WITH .0005 THICK FEP (TEFLON) 

POLYIMIDE (H-FILM) TAPE .001 THICK ON 26 & 24 GAUGE 


CABLES, .002 THICK ON 22, 20, 18 & 16 GAUGE CABLES 
COATED WITH .0005 THICK FEP (TEFLON) 


TYPICAL CABLING 
FIGURE 15 


NOTE: Refer to Table V for color combination and the last four digit dash number that designates the 
wire gauge. 


MP572-0244 (4 CONDUCTOR) DOUBLE SHIELDED CABLE 


.005 CARBON STEEL WIRE 
(Jacket Removal Aid) 


BRAIDED SHIELD-NICKEL COATED COPPER 


NICKEL COATED 
COPPER STRANDS 


4 INSULATED CONDUCTORS 
CABLED TOGETHER 
EXTRUDED TFE (TEFLON) 
POLYIMIDE (ML) COATED 


.001 THICK POLYIMIDE (H-FILM) TAPE 
COATED WITH .0005 THICK FEP (TEFLON) 


CABLING 
FIGURE 16 
) Part Number Wire Size Color of Each Wire 
MP572-0244-0022 22 AWG BLACK, YELLOW, RED & GREEN 


IDENTIFICATION - 30 CONDUCTOR SHIELDED CABLE & 4 


CONDUCTOR DOUBLE SHIELDED CABLE CONSTRUCTION 


| COAXIAL CABLE, CABLING REF: МА0305-0013 | 


DIELECTRIC (TEFLON) 


E SHIELD 


OUTER JACKET CENTER CONDUCTOR 
(TEFLON) (STRANDED) 


* (.110 DIA) RG-188 A/U COAXIAL CABLE - TYPICAL CONSTRUCTION PER MIL-C-17/69 
(.155 DIA) RG-195A/U COAXIAL CABLE - TYPICAL CONSTRUCTION PER MIL-C-17/70 


FIGURE 17 
DIELECTRIC 
SHIELD = (SOLID TEFLON) 
CENTER CONDUCTOR 
і (SOLID) 
. 206 
DIA. 


INNER BRAID 


> OUTER CONDUCTOR 
OUTER BRAID 


OUTER JACKET & MOISTURE 
SEAL (TEFLON) 


RG-142B/U COAXIAL CABLE - TYPICAL CONSTRUCTION PER MIL-C-17/60 


FIGURE 18 
OUTER JACKET DIELECTRIC (TEFLON) 
(KEL-F) 
SHIELD 
-145 DIA 


CENTER CONDUCTOR 
(STRANDED) 


RG-180 B/U COAXIAL CABLE - TYPICAL CONSTRUCTION PER MIL-C-17/95 


FIGURE 19 


18 JUL 1967 17 DEC 1968 


IDENTIFICATION-COAX CABLE CONSTRUCTION 


IDENTIFICATION PLATES REF MA0303-0065 


) SIZE SELECTION 


The correct size of identification plate to be used is determined from the wire bundle diameter and 
shall be as shown in Figure 20 ond specified in Toble IX. 


650-40230-6 650-40230-8 650-40230-7 
= r = 
ші сал c 
650-40228-10 650-40228-7 
) = = = ші = се 
= = = = па = 
FIGURE 20 
TABLE IX 


INSTALLATION OF IDENTIFICATION PLATES 


Identification plates for harness or connector shall be spot-tied on wire harnesses as shown in Figure 21. 


CONNECTOR 
IDENTIFICATION 


V36-420/06 
C03wó 
Z= 


SPOT TIE 
(3 PLACES) 


HARNESS 
IDENTIFICATION 


2 TO xe 
INCHES 


NOTE: The preferred method for installing identification plates is 2-1/2 inches from the rear of the 
connector or of the connector back shell if applicable. Parts may be installed closer, only 
when the wire run breakout is to short to maintain the 2-1/2 inch and when the installation 
does not compress the wires to the extent that the sealing grommet holes are opened. 


FIGURE 21 


18 JUL 1967 17 DEC 1968 
) IDENTIFICATION - HARNESS & CONNECTOR 


IDENTIFICATION PLATES 


IDENTIFICATION SLEEVING REF: MA0303-0065 


> MATERIAL THERMOFIT KYNAR SLEEVING 


NOTE: Temperature requirements of the sleeving to be used shall be in accordance with the applicable 
engineering document. 


IDENTIFICATION OF TERMINAL LUGS 


Each terminol lug at a terminal board shall be identified with the number of the post thot it is to be 
terminated on. The numbers shall be imprinted on sleeves which shall be installed over the terminal 
lug insulation or crimp barrel and shrunk tightly in place as shown in Figure 22. When heot shrink- 

) able sleeves are used to insulate uninsulated terminal lugs, the identification number shall be 
imprinted on the insulation sleeve - рег МА0303-0065. 


UNINSULATED TERMINAL 

WITH INSULATION SUPPORT 
) (This installation is to be used for AMP 

part numbers 324279 & 324280 ONLY) 


1/4 inch 


*Insulation sleeve shall extend 
beyond the crimp barrel, but not 
so far as to interfere with proper 
installation of terminal . 


Wire Insulation Crimp Ring 


UNINSULATED TERMINAL 


PRE-INSULATED TERMINAL 
FIGURE 22 


NOTE: The diameter of the sleeve shall be such that it will shrink tightly on the terminal lug insulation, 
crimp barrel and wire insulation without splitting or cracking. 


Terminal lug identification sleeves shall not be installed on terminal lugs installed in electrical 
equipment, Black Boxes, Panels, etc., when conformal coating or potting are required. 
Insulation of these terminal lugs is required however. Reference Section VII. 


IDENTIFICATION OF SPLICES 


Splices shall be identified with the reference designators specified on the engineering drawing. The 
numbers shall be imprinted on the splice insulation sleeve which shall be installed over the splice and 
shrunk tightly in place as shown in Figure 23. 

ITEM NUMBER 

(REFERENCE DESIGNATOR) 


p rU 
-- СЕ |? 4. 
s | 
HEAT SHRIN KABLE 


| Е АЙ 
) INSULATION SLEEVE В-мен 1792 


FIGURE 23 


NOTE: Center splice in insulation sleeve and shrink sleeve in place by applying heat to the center of 
the splice and work out to each end. Do not apply heat for longer than one minute. 


18 JUL 1967 17 DEC 1968 


IDENTIFICATION - TERMINAL LUGS & SPLICES 


| SPOT-TIE KNOT REF: МА0303-0060 8 MA0303-0095 | 


7) SPOT-TYING 


Before any operation can be accurately and efficiently performed, the skills that are involved must be 
mastered. 


Spot-tying (binding groups of wires into neat, easy to handle bundles) is one of these skills. When a blueprint 
calls for wires to be routed in a group, they must be bound into a cable by means of spot-tying, as illustrated 
below. 


) Each coble group that is subject to flexing or bending should be bound by means of spot-ties. 


MATERIAL: 
STFE-30-B Tying Material 
HT30-LOC-B Tying Material 
NE INVERTED 
SURGEONS 
) KNOT 


CLOVE HITCH WITH 
EXTRA LOOP 


TYPICAL WIRE BUNDLE TIE 


FIGURE 1 


NOTES: 
1, Each step in the knot MUST be pulled tight prior to starting the next step. 


2. STFE-30-B Tying Material shall be used on all wire harnesses IN the Command Module crew 
compartment (pressurized areas). 


3. HT30-LOC-8 Tying Material shall be used on all wire harnesses OUTSIDE the Command Module 
crew compartment (un-pressurized areas). So that it can be easily identified, HT30-LOC-B has a 
) BLACK tracer running through it to prevent inadvertent use in the Command Module crew сотраг!- 
ment. 


4. The cut ends of the tying material shall extend 3/8 + 1/8 inch from the knot. 
5. Gloss fibre spot-ties will loosen under excessive handling regordless of the type of knot used; 
therefore it is essential that only visual inspections be used to detect loose spot-tie knots to 


) minimize handling. 


6. Continuous lacing shall NOT be used. 
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HARNESS GROUPING, SECURING ЕЕ: MAUSUS-UU0U, -UUYD & -0112 


GROUPING 


> When two or more wire hornesses ore to be grouped together to form one moin bundle, individuol spot-ties sholl 
be removed from each small harness except thot a sufficient number of spot-ties remain in order to retain the 
identity of the small harness in the large bundle as shown in Figure 2. 


REMOVE 


INDIVIDUAL 
HARNESSES 


FIGURE 2 


NOTE: This shall NOT opply when physical separation of the harnesses is required by the installation drawings 
or Electro-Magnetic Compatibility (EMC). 


MAIN DISPLAY & CONTROL PANEL HARNESSES 

Wire harnesses on the three Main Display and Control Panels are routed on, supported by, and attached to 
console frames. 

Spot-ties, of which the tying material is passed through sleeving, are used to secure the harnesses to the 
console frames as shown in Figure 2A. 


—— l" to 1-1/2" -»- 


1/4" to 3/8" TEFLON SHEET (TFE) 


SPOT-TIE TEFLON SLEEVE 


(TYP) 


TYPICAL WIRE HARNESS INSTALLATION 
FIGURE 2A 


CONSOLE FRAME 


) NOTES: 
1. Wrap Teflon Sheet (TFE), Туре E7A, .010 Thick, per AMS3651 around bundle from 1-1/2 to 2 turns 
and secure with a spot-tie at each end, 


2. Slide a length of MBO150-025, Class 1, Size 3/8 Teflon Sleeving through cutout in console frame. 
Pass two (2) lengths of tying material through sleeving and over bundle and secure by making two (2) 


) separate spot-ties. 


DO NOT SHRINK SLEEVING 


WIRE & CABLE ROUTING-GROUPING-SECURING 


iab 


| SPOT TIE REMOVAL PRECAUTIONS MA0303-0095 | 


REMOVING SPOT-TIE 
) To remove a зро!-Не from а wire bundle, thread nippers shall be used to cut spot-tie cord т а location 
immediately below the knot, next to the cord in-order to avoid damaging the surrounding wire insulation. 


CORRECT 


THREAD NIPPER 
(CORRECT LOCATION 
FOR CUTTING CORD) 


) SPOT-TIE CORD. 


FIGURE 3 


THREAD NIPPER 
(CUTTING TOO CLOSE 
TO INSULATION) 


INCORRECT 


SPOT-TIE CORD 


CUT OR TEAR 


) FIGURE 4 
PRECAUTIONS 
There shall be no slashing, scraping, tearing or nicking of the surrounding insulation of any wire when 
cutting spot-tie cord with thread nippers. Any wire found in this condition shall be reported/returned to 
the leadman or supervision for corrective action at once. 


) 


WIRE & CABLE ROUTING - SPOT TIE REMOVAL 


SPOT-TIE CUTTING REF: MA0303-0095 


SPOT-TIE REMOVAL 


) To eliminate the probability of damage to the wire or the insulation, the spot-tie cord is "hooked" into 
the opening at the end of the tool and a knife blade is pushed forward by pressing the thumb screw as 
shown in Figure 5. ^ 

) Thumb Screw A 
"Little Joe" Spot-tie Cutter >. 


Spot-tie cord 


FIGURE 5 


After the spot-tie cord has been knotted, the ends of the cord shall be held firmly and cut as shown in 
Figure 5А. 


Spot-tie knot after ends 
of cord are cut off. 


Ends of spot-tie cord being held firmly. 


FIGURE 5A 


J WIRE & CABLE ROUTING - SPOT-TIE REMOVAL 


У 5.2.1.1 


| SPOT-TIE LOCATIONS REF: MAO0303-0095 | 


> Spot-ties sholl be locoted on wire hornesses os shown in Figure 6. 


TYPICAL DRESSED WIRE HARNESS 


TWO SEPARATE 
) SPOT-TIES CROSSED 


SPOT-TIES* 


FIGURE 6 
*SPOT-TIES SHALL BE UNIFORMLY SPACED AS FOLLOWS: 
WIRE BUNDLE DIA SPOT-TIE SPACING 
UP TO 1/2" 2" MAXIMUM 
1/2 TO 3" 3" MAXIMUM 
3" AND LARGER 4" MAXIMUM 


Spot-ties shall be installed before each breakout. The spot-tie spacing may be closer than those listed above 
when required due to close spacing of terminations or when good manufacturing practice so dictates. 


The first spot-ties shall be located on wire harnesses behind sealed connectors as shown in Figure 6A. Where 
the bundle bends after leaving the connector, the distance shall be measured along the approximate 
centerline of the bend. 


1-1/2 IN. 1-1/2 IN. 


1. STRAIGHT WIRE BUNDLE 
WITHOUT WIRE GUIDE 


2. STRAIGHT WIRE BUNDLE WITH WIRE GUIDE 
(Shell Size 12 and Larger) 


3. 90° BEND WITHOUT WIRE GUIDE 4. 90° BEND WITH WIRE GUIDE 
FIGURE 6A (Shell Size 12 and Larger) 
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| SLACK IN WIRE HARNESSES REF: МА0303-0095 | 


Excess slack shall not be allowed in wiring unless otherwise specified on engineering drawings. Examples of 
harnesses with maximum and minimum allowable slack, and excessive not acceptable slack are shown in 
Figures 7, 8, 9 & 10. 


MAX ALLOWABLE 
SLACK 1/2 INCH 


HARNESS WITHOUT SLACK 


(©) im -- 
HARNESS WITH P a | 


ALLOWABLE SLACK 


FIGURE 7 
HARNESS WITH LOOP IN WIRING 
ALLOWABLE SLACK Ра NOT ACCEPTABLE 
ay 


LONGER WIRES 


FIGURE 8 


A minimum of 75% of the harness between support clamps must be of uniform length. 25% may differ in 
length, as to be longer only. This extra length is to be accommodated uniformly under spot-ties. 


HARNESS WITH MIN SLACK 


FIGURE 9 N 


CM t HARNESS WITH MAX 


1) ALLOWABLE SLACK 
' 
! 


HARNESS WITH MIN SLACK 


FIGURE 10 


WIRE & CABLE ROUTING - SLACK - ACCEPTABLE 


MINIMUM & MAXIMUM - UNACCEPTABLE 


M 


| PROPER SLACK LOCATIONS IN WIRE HARNESSES MA0303-0095 | 


"« Sufficient slack shall be provided to allow replacement of terminals (terminal board, connector and 
) component) at least 2 times. Slack for this purpose shall not occur between the wire terminal and the 
first clamp, but between the first and third clamps os per Figures 11 & 12. 


STUD TYPE TERMINAL STRIP 


DIM SHALL BE 
— 1/2 INCH PLUS 
) BEND RADIUS MAX 


SEALED TERMINAL STRIP. 


SPOT-TIE 


NO SLACK у 
IN THIS AREA 


PREFERRED TERM 
) STRIP IDENTIFICATION 


PREFERRED 
TERM STRIP 
IDENTIFICATION 


FIGURE 11 


— IF LOCATION OF 
IDENTIFICATION IN 
PREFERRED AREA DOES NOT 
ALLOW FOR GOOD HARNESS 
FABRICATION, IT MAY BE 
RELOCATED BEHIND FIRST 
SUPPORT CLAMP 


SLACK TO RETERMINATE 
WIRE 2 TIMES, TO BE IN 
THESE TWO AREAS ONLY. 
MAX SLACK NOT 

TO EXCEED 1.00 INCH 


) MAX SLACK 
1/2 INCH 


THIS AREA OF HARNESS 
SHALL CONTAIN MIN SLACK 


) PREFERRED LOCATION OF 
CONNECTOR IDENTIFICATION 


DATE REVISED 


FIGURE 12 


WIRE & CABLE ROUTING - 


WIRE HARNESSES SLACK & IDENTIFICATION LOCATIONS 


NOTE: SECTION 5.3 HAS 
BEEN PURPOSELY LEFT BLANK 
THIS SECTION WILL BE 
ADDED AT A LATER DATE 


CLAMPING WIRE HARNESSES 


| INTRODUCTION REF: MAO303-0060 & -0095 J 
э ЅСОРЕ 


The information in this section applies to cleanliness and workmanship, and describes the basic procedures 
which are necessary to be followed during fabrication, installation, or rework, so as to maintain the 
high level of integrity required of Electrical and Electronic Assemblies for Apollo Space Vehicles. 


OBJECTIVE 


It is essential in the course of performing the many and various tasks involved in Electrical and 

) Electronic Assembly, that the habit of cleanliness be utilized so the workmonship exercised in accom- 
plishing these numerous jobs is not degraded; thus, all aspects of both cleanliness ond workmanship shall 
be observed, and with regards to one another. 


REQUIREMENTS 


То guarantee the excellence of quality necessary to insure safety, proper operation and service life, 
) all details of cleanliness and workmonship shall be in accordance with the practice of high quality 
Space Vehicle Electrical ond Electronic Wiring and Equipment fabrication ond installation. 


All details of fabrication and installation shall meet the requirements of applicable specifications and 
drawings. 


SAFETY PRECAUTION 


When it is necessary to be handling or working with solvents, etching solutions, potting or conformal 
coating compounds, teflon, heat producing devices, and electrical power during checkout testing while 
in the performance of various tasks, care shall be exercised and the safety precautions of the applicable 
individual process specifications shall be observed. 


In the event of any question about the proper sofety procedure to use, contact appropriate supervision 
for assistance. Never attempt to guess about sofety matters. 


Caution Chemicals and cleaning solvents ore highly flammable and toxic, and are to be handled in 
accordance with Process Specification МАО117-001. 


CLEAN WORK AREAS 
The fabrication and installation of Electrical and Electronic Assemblies requires an area or space, in 
which the cleanliness of these locations is maintained with varying degrees in regards to the cleanliness 
requirements of the type of work performed, ranging from a controlled work area in which better than 
normal housekeeping is necessary, to an enclosed clean room which employs complete and strict environ- 
mental controls. 


CLEANLINESS IN CLEAN WORK AREAS 


Each person shall be responsible for maintaining high standards of cleanliness and neatness а! his work 
) station. 


Individuals working in the area shall maintain high personal cleanliness standards. 


Personal items such os keys, cigarettes, matches, tissues, combs, etc., shall not be exposed in the 
area, 


) The practices of eating food, drinking, smoking, or hair combing shall not be permitted. 
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CLEANLINESS AND WORKMANSHIP PRACTICES 


J To serve as а guide, the following examples of cleanliness and workmanship shall be conscientiously 
adhered to, especiclly when working with the crew compartment wiring and equipment, over which a 
close control is required to prevent any foreign matter or object from allowing the wiring or equipment 
to become contaminated. Such a contaminate could be anything from a fingerprint to loose hardware, 
tools, or equipment. 


GENERAL 


) DO perform frequent cleaning during any processing or excessive dirt generating operation, DO NOT 
allow contaminates to accumulate . 


DO only those jobs that you are qualified todo, DO NOT do any work that you ore not allowed or 
qualified to do. 


DO keep alert while doing your job assignment, DO NOT take anything for granted or attempt to do 
) anything you are not physically or mentally up to. 


DO use the latest issue of all drawings and specifications, DO NOT work from documents that are not 
up to date. 


DO use Tender Loving Core when working on or with delicate equipment, take PRIDE in your work, 


DO МОТ think anything is good enough, check all applicable drawings, specifications, or documents 
to make sure. 


DO inquire if you are in doubt about anything. 

DO report it, if anything is damaged for any reason. 

DO keep sign offs up to date at all times, DO NOT forget that documentation 15 а necessity. 

DO sign off and sell your own work, DO NOT sign off someone else's work. 

DO record and have inspection on all removals, DO NOT remove anything without authorization. 


DO obtain authorization (Documentation) for any rework, DO NOT rework vendor parts without 
proper authorization. 


DO exercise general care while moving about within and around the spacecraft, DO NOT forget that 
sudden fast movements can cause serious injury from low and protruding objects. 


DO pickup anything you drop, DO NOT leave anything lying about that could cause contamination 
or could be a safety hazard. 


DO use ink pen only in clean or environmentally controlled areas, DO NOT use pencils, marking pens or 
crayons in S/C or on S/C surfaces. 


) TOOLS 


DO verify that the correct tool or tools required to perform an operation are being utilized, DO NOT 
use tools that have not been qualified or approved. 


DO examine prior to use, tools that require calibration to confirm calibration verification, DO NOT 
use tools if calibration is out of date or if recalibration is required for other reasons. 


) DO use tools only for the purposes specified on the calibration decal, DO NOT attempt to use tools 


for any purpose other than those to which they are specifically limited, this misuse may be cause for 
rejection of the assembly. 
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PRACTICES - TOOLS, CLOTHING 


TOOLS 


DO habitually inspect tools for wear and proper operation, DO NOT use any faulty tool which may 
cause injury or damage. 


DO maintain all tools VISIBLY clean of obvious dirt or lubricants, DO NOT neglect to make sure that 
tools are NOT contaminated prior to use. 


DO have all tools, equipment, and hardware which are to enter the 5/С checked prior to entering, 
DO NOT enter the S/C without a tool check, and DO NOT take any more equipment or hardware 
9 into the S/C than the exact amount required to do the job. 


DO use heat gun for shrinking sleeves, DO NOT use open flame for shrinking or apply more heat than 
is necessary to produce shrinking. 


DO use heat deflectors on heat guns when permitted by adequate space in the area of the sleeve. 


) DO protect parts that may be damaged due to exposure to heat by providing a heat shield of aluminum 
foil, asbestos, etc., when heat deflectors are not used on heat guns, or if the protection provided by 
the heat deflectors is inadequate. 


Caution DO NOT use asbestos in the crew compartment. 


ОО use vacuum clecner to clean wiring or equipment in the crew compartment, DO NOT use air gun 
or compressed cir for cleaning wire bundles or equipment in the 5/С. 


DO NOT cttempt to tcke any containers for cleaning solutions other than squeeze bottles into the crew 
comportment. 


DO keep hand tools in с plastic box (container) when not being used while working in the crew сотраг!- 
ment, DO NOT lay tools on спу wiring or equipment, and DO NOT rest tools or tool containers оп 
crew compartment surfaces that ore not protected. 


CLOTHING (Personal) 


DO weer clothing which will not unravel, shed or discard fibers, produce lint, or be apt to generate 
any other foreign particles that could cause contamination. 


DO NOT, if you ore assigned to work іп a "Clean Room", weor clothing such as fuzzy or woolly 
sweaters, socks and shirts, or corrugated soled shoes, etc., such apporel whose texture has а natural 
tendency to produce lint is NOT allowed in "Clean Rooms". 


CLOTHING (Company Furnished) 
DO obtain and wear gorments issued to you when it is required that protective covering shall be worn for 


safety or contamination control, DO NOT weer any less than the minimum degree of covering that is 
required for safety or that is required to be worn in the verious clean or environmentally controlled areas. 


) DO, when you are assigned to work in a "Clean Room," wear the clean garments (coveralls, caps, hand 
and foot covering, etc.) that ore issued to you, prior to entering the crew compartment and during 
installations. 


DO МОТ weer protective garments outside the clean or environmentclly controlled area except for 
change room, DO МОТ wear or forget to change garments whenever they become visibly soiled. 


) DO wear hand covering (low-lint, white nylon gloves, or equivalent,) whenever work operations require 
= the handling of precision cleaned items, DO NOT handle precision cleaned surfaces with bare hands. 


DO weer suitable hand covering (rubber gloves) when handling or working with cleaning solvents or 
detergents to avoid the possibility of skin contact with strong irritants. 


17 DEC 1968 
CLEANLINESS AND WORKMANSHIP 


- APPLICATION PRACTICES 
- TOOLS [АЕ | [DATE REVISED | REVISED 
5.4.2 


PARLIN амл лег; IYVAUVOUOTUUOU © “UU72 


WIRING 
DO solvent clean and dry all wiring harness jig boards prior to any fabrication. 


DO clean each wire or cable to be used in the crew compartment by wiping it with a clean lint free 
solvent moistened cloth. 


DO perform frequent clean-up of the wiring and equipment during each working shift by vacuuming, 
DO МОТ use compressed air for cleaning or removing foreign material. 


DO lift harnesses slightly that are being fabricated on jig boards to vacuum and clean wiring underneath 
the harness. 


DO remove contaminates such os grease, oil, wax, adhesives, etc., that vacuuming will not remove, 
by cleaning with an approved solvent. 


) DO clean crew compartment wiring and equipment by wiping with a clean lint free cloth moistened 
with an approved solvent, DO NOT use a dry cloth as it will only serve to scatter contaminates that 
will not stick to the cloth and allow them to become entrapped in the wire bundles. 


DO keep wiring and equipment covered and protected from contamination when work is not being 
performed, DO МОТ lay tools, equipment or documents on any wiring ог equipment. 


DO use extreme care to avoid any damage to wiring, DO NOT use harness bundles as a hand hold or 
support, or subject them to any abuse. 


DO clean contaminated wiring using а clean lint free cloth or clean polyurethane sponge wipers 
moistened with an approved cleaning fluid to wipe the wires, and ALWAYS wiping in a direction away 
from adjacent electrical connectors, connections, or components, etc., DO NOT attempt to separate 
braided wiring. 


DO loosen all applicable wire support clamps when removing or adding wires or cables, DO NOT 
attempt to remove or route wires or cables by pulling or forcing them through tightened clamps. 


DO replace wire support clamps with suitable size to hold wire bundle firmly if bundle becomes too 
small or large, DO NOT leave oversized clamps on wire bundle, or undersized clamps which may 
damage the wiring when tightened. 


DO cut and remove all spot-ties when removing or adding wires or cables, DO NOT pull or force wires 
or cables that ore being removed or added through secured spot-ties on wire harnesses. 


DO replace spot-ties that have been removed to cllow for removing or adding wires or cables, DO NOT 
leave wire harnesses looking undressed, or pull spot-ties so tight as to possibly damage wires or 
cables in the harness. 


DO use approved spot-tie nippers and extreme core when cutting, or removing spot-ties from bundles, 
DO NOT use tools with sharp outside edges or points that could cause wire damage. 


DO make spot-ties on wrapped or protected coaxial cables ONLY when permitted by approved engineer- 
ing drawings or documents, DO NOT moke  spot-ties directly on coaxial cables or pull on them. 


DO install wire support clamps of the size and type specified on and in accordance with the applicable 
engineering drawing, DO NOT install clamps which deviate in size from that specified except for 
single loop clamps which may vary from 1 to 6 sizes larger or smaller than specified. 


) DO install clamps with care so that wires, sleeving or other materials on bundles are NOT caught 
between mounting 1065, DO NOT install clamps over spot-ties, splices, ferrules, wire cops, or other 
such similar items. 


DATE REVISED 
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WIRING 


DO make sure that all contact surfaces of electrical terminations (terminals, terminal studs, bus bars, 
structure, etc.) are thoroughly clean of any foreign matter (lacquer, paint, primer, anodic film, 
dye, etc.) prior to installing termination. 


DO install terminations so that terminal lugs are properly seated and are not deformed when tightened, 
DO МОТ perform cny alteration on terminals such as enlarging hole sizes or removing any materials. 


DO, when specified on the applicable engineering drawing ONLY, bend terminal lugs to facilitate 

5 their installation, DO МОТ install terminal lugs on terminal studs, posts, ог tabs prior to bending, DO 
bend terminal lugs ONLY to the amount specified and in NO case shall the bend exceed the allowable 
maximum of 90 degrees, and DO NOT attempt to bend terminal lugs more than ONE TIME ONLY. 


DO take care when soldering in the crew compartment to keep solder and flux spatter to а minimum, 
DO NOT attempt to perform any soldering until crew compartment surfaces have been protected to 
) prevent any solder or flux from falling on them. 


DO unpackage components as near the assembly агеа as practicable, DO NOT handle or fail to protect 
components so that undue stress is imposed on lead wires, connectors, or other parts. 


CONNECTORS 


DO keep connectors free of all oil, dirt, grease, etc., during assembly or disassembly, DO МОТ 
remove connectors from plastic bags until just prior to fabrication. 


DO assemble connectors in accordance with the applicable process specification, DO NOT attempt to 
alter connectors, contacts, wire or cable conductors, or modify any connector components unless 
otherwise specified on the applicable process specification. 


DO remove contaminates from contacts and inside surfaces of connectors by wiping with a clean lint 
free cloth soaked in an approved cleaning fluid, DO NOT Attempt to clean connector by immersion 
type processes. 


DO keep unmated connectors covered with a clean approved dust cover or protective cap at all times. 
DO NOT attempt to install a cop or cover that does not fit by forcing or taping it on the connector. 
DO inspect all connectors immediately prior to mating to insure there are no contaminates, bent or 


damaged contocts, damaged sealing grommet or connector shell, DO NOT attempt to mate connectors 
that are contaminated or damaged. 


DO NOT attempt to straighten bent connector pins without authorization. 


DO confirm that pins or sockets of plugs are compatible to sockets or pins of their mating receptacles 
prior to mating connectors. 


) DO verify alignment of keyways prior to mating round connectors, DO NOT try to forcibly mate 
connectors if keyways do not permit connectors to engage freely. 


DO verify alignment of polarizing keys and jack screws prior to mating rectangular connectors, 
DO NOT use force, or attempt to mate connectors without checking alignment. 


DO tighten or loosen jack screws by turning each no more than 2 turns alternately when mating or 
) unmating rectangular connectors, DO NOT turn jack screws unequally and DO NOT rock plug from 
side to side. 


DO tighten round connectors that have a threaded coupling nut with ап appropriate approved tool 
(strap wrench, connector pliers, etc.), DO NOT attempt to use any other tool that could cause damage. 
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| PRACTICES - CONNECTORS, CHECKOUT REF: МА0303-0060 & -0095 J 


CONNECTORS 


DQ tighten by hand ONLY, all round connectors other than those with a threaded coupling nut, DO 
NOT use any tool or other method of assembly unless otherwise specified on the applicable engineering 
drawing or document. 


DO mate all coaxial connectors by hand ONLY until mating halves bottom, DO NOT tighten or torque 
connectors until the mating halves bottom on hand tightening. 


- DO mate all coaxial coble connectors to their connections at both ends prior to clomping coaxial cable 

D) in place, DO NOT cttempt to mate а coaxial cable connection of a cooxial cable that is fastened in 
place, ond DO NOT attempt to unmote а coaxial cable connection until sufficient slack is obtained by 
removing enough fastenings so as to prevent any undue strain on the cable to connector junction. 


DO replace screws when they extend 1/2 inch or more though connector strain relief clamps or wire 
guides, with equivalent screws of a shorter length. 


) DO, upon installation of wire harnesses in the vehicle, provide protection for threads of screws when 
they project through connector cable clamps or wire guides sufficiently to become а hazard. Screws 
may be replaced, with equivalent, minimum length screws of 4 full threads extending through connector 
cable clamps or wire guides, when they project far enough to result in damage to other equipment or 
wires, or to interfere with normal installation and operation. 


CHECKOUT 
DO perform checkout testing only if you are qualified, and have taken the precaution prior to any test 
to warn other personnel in the test area of any possible hazard to be aware of, DO NOT actuate any 


S/C or GSE equipment unless your job assignment calls for actuation. 


DO remember each wire has 2 ends, DO NOT attempt to perform continuity, hy-pot, or meggar tests 
prior to disconnecting all electrical or electronic components or units from test cricuits. 


DO make all checks at wire or cable terminations ONLY, DO NOT pierce and DO NOT attempt to 
pierce or puncture wire or cable insulation with a sharp or pointed instrument. 


DO use mating plugs or receptacles for checkout of wired electrical connectors, DO NOT probe an 
electrical connector under any circumstances. 


DO use mating plugs or receptacles with pigtail wires to perform continuity or measurement checks 
through electrical connectors, DO NOT probe an electrical connector under any circumstances. 


DO mate test cable connectors to vehicle connectors ONLY after they have been thoroughly examined 
for cleanliness, mate-ability, and damage, DO NOT attempt to mate test cable connectors if their 
condition is less than vehicle connectors, (see connector practices). 


DO МОТ under any conditions allow clips, jacks, or other such devices to come into physical contact 
with connector contacts, mating pins or sockets may be used to perform checks of wired connectors 
) ONLY when mating connectors are NOT available. 


DO take the necessary precautions to provide adequate protection of wiring, components, equipment, 
etc., against possible damage from test cable connectors. 


DO provide test cables with support during mating, testing, and unmating, DO make sure that support 
is adequate to avoid damage to vehicle connectors, wiring, and equipment. 


) DO confirm that all 5/С and/or GSE switches and circuit breakers are set to the OFF, or to the 
NORMAL position where there is no off, or to the position specified on the applicable test procedure 
document when shutting down after o test, DO NOT leave the test area and DO NOT leave the s/c 
unattended until all systems have been shut down and the S/C is in a safe condition. 
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| ELECTRICAL BONDING REF: МА0613-002 | 
J SCOPE 


This section presents the requirements for the establishment of an electrical bond, creating a low 
resistance path for electrical circuits between two parts that are to be joined together. 


BONDING TYPES 


- The types of bonding shall be specified on the applicable engineering drawing. The types of bonding 
b ore os follows. 


TYPE 1: Bonding created by the spot welding of aluminum straps. 


ТУРЕ IA: Bonding created by the riveting or bolting of aluminum straps. 


TYPE II: Bonding created by the addition of jumpers, clamps, etc., attached and held together 
) by threaded fasteners. 
TYPE Ill: Bonding created by the joining of separate items in direct contact with each other and held 


firmly together by threaded fasteners. 


TYPE IIIA: Bonding created by the joining of separate items together utilizing mechanical fasteners for 
electrical paths. 


NOTE: 
The location of the bonding and materials required shall be called out on the engineering drawings 
specifically for Types |, IA and Il. АП metal to metal joints shall be bonded in accordance with 
Types 111 and ША as they are specifically outlined in МА0613-002. 


The information presented within this section sets forth the methods of Types 11, 111 and ША bonding, 
that are used for the fabrication and assembly of APOLLO electrical assemblies or systems. 


BONDING CONNECTIONS 


All surfaces to be bonded must be cleaned. Bonding connections shall NOT be installed in such a 
manner as to interfere in any way with the operation of movable components. Where bonding соппес- 
tions utilize LD153-0002 or LD153-0010 washers, the color coating shall be removed by solvent 
cleaning with МВО210-003 trichloroethylene рег МА0110-010 or by vapor degreasing per АА0110-002. 


PREPARATION OF BONDING SURFACES 


Paints or finishes shall be removed over an area extending 1/16 to 1/8 inch beyond the circumference 
of the metal faying surface, (the mating surfaces of the items to be bonded). unless otherwise specified 
on the applicable engineering drawing. 


) REMOVAL OF FINISHES 


Organic finishes, paints, etc., may be removed рег МА0110-023. A clean cheesecloth moistened with 
water may be used to remove the loosened finish and stripper. Where МАО110-023 15 not applicable, 
or on very small areas, the method specified below for inorganic finishes may be used. 


Inorganic finishes shall be removed with abrasive paper ог cloth-backed abrasive, 320 grit, or a 

rubber abrasive tool. CARE shall be taken when finishes are removed with abrasives so as to apply a 
) gentle and uniform pressure to insure a smooth, uniform surface, NOT to remove excessive metal, 

and NOT allow removed metal particles to become imbedded in the metal surface. Cleaning shall 

then be done as specified below. 
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| ELECTRICAL BONDING REF: МА0613-002 | 


) CLEANING 


Bare metal shall be cleaned with а clean cheesecloth moistened with solvent per МВ0210-003, 
MB0200-005 or АВО210-009 to remove corrosion preventatives, oil, grease, wax, dirt and other 
foreign material or contaminants. 


Caution 


Cleaning solvents are highly flammable and toxic, and are to be handled in accordance with process 
specification МА0117-001. 


) 


PROTECTION OF CLEANED SURFACES 
Bare metal bonding surfaces of parts to be left unprotected for more than 8 hours prior to bonding 
shall be coated with corrosion preventative compound MIL-C-16173, grade 4. Compound 
) shall be removed per cleaning instructions before bonding. 


DISSIMILAR METAL CONNECTIONS 


Connection between dissimilar metals shall be per Table |, unless otherwise specified on the appli- 
cable engineering drawing. All such connections shall be coated per МА0108-013. 


TABLE | 


| Connection for Tinned Copper Jumpers = | for Tinned | Connection for Tinned Copper Jumpers = | Jumpers 


Jumper and Structure semen! 


Screw and nut stainless 
None steel preferred; tin-plated 
optional . 


) Screw and nut stainless 
steel preferred; tin-plated 
optional 


NOTE: (1) Cadmium-plated screws and nuts are NOT suitable for spacecraft use. 


BONDING - CLEANING - PROTECTION - DISSIMILAR 


CONNECTIONS 


ELECTRICAL BONDING REF: МА0613-002 


» CHEMICAL FILM TREATMENT 


Where specified on the applicable engineering drawing, the electrical bonding surface shall be 
cleaned per preparation, removal and cleaning instructions, and then chemical film treated per 


МА0109-003. The chemical film shall not be painted over until after mechanical connections have 
been completed. 


"X ASSEMBLY OF BOND CONNECTIONS 


TYPE II 


The finish-free and cleaned surfaces shall be assembled, in accordance with the detailed installation 
information of the applicable engineering drawing. 


Tubular or cylindrical conducting members not inhererently bonded shall be bonded by means of c 
) metalic clamp or a metalic clamp with o jumper as shown in Figures 1 and 2. 


Conduit not directly installed on 
structure using spacer and jumper 
FIGURE 1 FIGURE 2 


Rigid conduit and metalic clamp 


Flexible type metal conduit bonding clamps shall be installed as shown in Figure 3, and NOT in a 
manner that will crimp or damage the conduit. 


FIGURE 3. Flexible conduit, using flared split sleeve 
) NOTE: Cushion clamps are NOT to be used for bonding purposes. 


When a bonding jumper is to be installed on a clamp installation, the lug shall be placed under the 
screw head as shown in Figures 2 and 3. 


BONDING - CHEMICAL FILM TREATMENT - CLAMP ASSEMBLY 
CONNECTIONS 


| ELECTRICAL BONDING REF: MA0613-002 | 


) Items on vibration isolators shall be bonded with a tin-plated beryllium-copper, tin-plated copper, 
or aluminum strap as shown in Figure 4. 


Bonding of items separated by a gasket joint is accomplished as illustrated in Figure 5 showing a 


typical installation. 


INSULATING SEAL 


Bonding strap installed around vibration mount Jumper method of items separated by a seal 
FIGURE 4 FIGURE 5 


NOTE: The maximum length-to-width ratio of the bonding strap shall be 5 to 1, and shall be as short as 
possible without restricting movement of equipment. 


Bonding stud installations for terminating bonding jumpers or ground wires are accomplished as 
shown in Figures 6 and 7. 


BONDING JUMPER OR GROUND WIRE 


NUT (AN345C10) 
LOCKWASHER (М535337-81) 
WASHER (LD153-0017-0005) 


STRUCTURE 


WASHER 
BONDING JUMPER 


(LD153-0017-0005) 
R Wi 
LOCKNUT OR GROUND WIRE 
) iii рк STRUCTURE 


Bonding stud installation 
FIGURE 7 


Cadmium-plated washers are NOT suitable for 


NOTE: Quick-disconnecting jumpers shall NOT be used. 
spacecraft use. 


BONDING - STRAP, JUMPER & GROUND WIRE ASSEMBLY 


CONNECTIONS 


ELECTRICAL BONDING REF: MA0613-002 


D) ASSEMBLY OF BOND CONNECTIONS 


ТУРЕ Ш 


This method provides а better bond than any type of jumper or strap. The mating surfaces are 
directly joined together and shall be finish-free and cleaned. Typical items include metal panels, 
angles, brackets, cable connectors, etc. Figures 8 and 9 illustrate two such typical installations. 


Electrical connector receptacle Metal structural members 


FIGURE 8 FIGURE 9 


NOTE: For the bolting of angles or brackets to metal panels, only the areas around the end bolt holes 
of each attaching edge member need be cleaned, unless otherwise noted on the applicable 
engineering drawing. 


Each such cleaned area shall be at least 1/2 inch in diameter. The cleaning of the entire mating 
surface, as shown in Figure 9 is optional. 


ASSEMBLY OF BOND CONNECTIONS 
) TYPE III A 
This method of bonding is similar to Type III, in that separate items are joined and held together by 
mechanical fasteners. The difference being that the electrical paths in each case are through the 


mechanical fasteners. 


A typical example is illustrated in Figure 10, in which there is a shim or spacer between the struc- 
) tural members. 


BONDING - DIRECT CONTACT ASSEMBLY CONNECTIONS 


| ELECTRICAL BONDING REF: MA0613-002 | 


п MATING SURFACES ТО ВЕ 
ELECTRICALLY CONDUCTIVE 
OR CLEANED TO BARE METAL 
AT TIME OF INSTALLATION 


NONSTRUCTURAL 
SHIM OR SPACER 


STRUCTURAL MEMBERS 


FIGURE 10 Structural members utilizing bolt & nut for bond 


NOTE: For the bolting of angles or brackets to metal panels, only the areas around the end bolt heads 
(and nuts, if used) at each end hole on each attaching edgemember need be cleaned, unless other- 
wise noted on the applicable engineering drawings. 


Each such cleaned area shall be 1/2 inch in diameter. Also, for a counter-sunk screw, only the 
area of the countersink need be cleaned. 


Моп-теға!іс material shall NOT be included in the stack of surfaces in contact between сот- 
pression points, unless specified on the applicable engineering drawing. 


Bonds shall NOT be attached by means of Tinnerman nuts, sheet metal screws, or self-tapping 
screws. 


REFINISHING CLEANED AREAS AFTER COMPLETION OF ASSEMBLY 


The excess area of metalic surfaces cleaned to effect the electrical bond shall be refinished within 
72 hours. 


If additional time is required, the bond area shall be covered with а strippable vinyl coating 
(MB0225-001 , Type 1) per МА0108-014. 


Refinishing of these surfaces is as follows: 


On anodized parts located in the Command Module, and affected areas of all other surfaces in the 
Command Module, the affected surfaces shall be solvent cleaned (Chlorothene NU), then given one 

) coat of МВО 25-019 enamel, color to match as near as possible the adjacent area; applied per 
МА0108-005. 


The affected areas of all surfaces of the Service Module, and all surfaces other than the Command 
Module interior, shall be solvent cleaned, then given one coat of the original finish, applied per 
МА0108-005. 


Where not prohibited by color or thermal control requirements, it shall be permissible to refinish 
) with MBO125-033. 


NOTE: Application of МВО1 25-033 to surfaces in contact with the crew compartment atmosphere is 


NOT acceptable. 


BONDING - REFINISHING CLEANED SURFACES 


STANDARD PARTS DATA - BOLTS REF: MECHANICAL PARTS MANUAL 


Bolt numbers are made up of the basic number followed by one or two dash numbers. 
1. Basic numbers indicate the type. 


2. The diameter of shank and thread size may be indicated by (c) bosic part number (b) first dash 
number or (c) first two digits of dash number. 


3. The length of the bolt may be indicated by (а) first dosh number (b) second dash number or (c) lost 
two digits of dash number. 


4. Bolts are corrosion resistant steel (CRES). 


A 


MD111-4001 BOLT, 12 POINT HEAD (Shear) 
Неа! Treat: 110,000 psi Shear Strength 
Tensile Strength: 180,000 psi Min. 


| = == | d 
| U 


Thread 
Dash қ Threads 
D 
Number waran Per Inch 


For torque volues, refer to torquing section. 


NOTE: 
First two digits of dosh no. indicote size ond threod. 


Lost two digits of dosh no. ore used to specify length but do not 
increose in uniform steps. For specific lengths ond grips, refer 
to Mechanical Parts Manual. 


EXAMPLE: 
MD111-4001-0302 = #10-32 bolt, .361 long. 


MD111-4002 BOLT-SHOULDER, 12 POINT HEAD (Shear) 
Неа! Treat:110,000 psi Shear Strength 


Tensile Strength: 180,000 psi Min. Heod Length 
Grip 


(Drilled) 
NOTE: 
First two digits of dash no. indicate size and thread. 


Last two digits of dash no. are used to specify length but do not 
increase in uniform steps. For specific lengths and grips, refer 
to Mechanical Parts Manual. 


EXAMPLE: 


MD111-4002-0408 = 1/4-28 bolt, .375 shoulder dia, 
.500 grip length, .987 long. 


18 JUL 1967 17 DEC 1968 
STANDARD PARTS AND INSTALLATION DATA 


- BOLTS - DATE REVISED 


| STANDARD PARTS DATA - BOLTS REF: MECHANICAL PARTS MANUAL | 


МА5501 BOLT, HEX HEAD (Tension or Shear) 
к Tensile Strength: 75,000 psi Min. 
мағы») 
Head. а om. қ | 
š | I il Diometer 


Thread 


NOTE: 

First dash number indicates size and thread. 

Second dash numbers are used to specify length but do not 
increase in uniform steps. For specific lengths and grips, 
refer to Mechanical Parts Manual . 


EXAMPLES: 


NAS501-3-3 = #10-32 bolt, 15/32" long, drilled shank only. 
NAS501-4-5A = 1/4-28 bolt, 21/32" long, undrilled. 
NAS501 -5H7A = 5/16-24 bolt, 31/32" long, drilled head only. 


— -3-3A NAS501-3H3A МА5501-3-3 


UNDRILLED HEAD ONLY DRILLED SHANK ONLY DRILLED 
ILLUSTRATION OF DRILLED AND UNDRILLED BOLTS AND PART NUMBERS 


NAS1003 THRU 1020 BOLT, HEX HEAD (Tension) Length 
Tensile Strength: 140,000 psi Min. 2-95 | 


5 ШІШ еее» 
T] i E 


NOTE: 

Basic part number designates size and thread. 

Dash numbers are used to specify length but do not increase in 
uniform steps. For specific lengths and grips, refer to 
Mechanical Parts Manuel. 

EXAMPLES: 

МА51003-1 = #10-32 bolt, .543 long, drilled shank only. 


) NAS1004-3A = 1/4-28 bolt, .732 long, undrilled. 
МА51006-5Н = 3/8-24 bolt, .975 long, drilled head only. 
NAS1003-1A NAS1003-1H МА51003-1 
UNDRILLED HEAD ONLY DRILLED SHANK ONLY DRILLED 


ILLUSTRATION OF DRILLED AND UNDRILLED BOLTS AND PART NUMBERS 


STANDARD PARTS & INSTALLATION DATA 18 JUL 1967 | 17 DEC 1968 


ee 


МА5501 - NAS1003 THRU 1020 


| STANDARD PARTS DATA - BOLTS REF: MECHANICAL PARTS MANUAL | 


RD111-1011 8 -1012 BOLT, HEX HEAD (Tension) 
Tensile Strength: 140,000 psi Min. 


Diameter 


A T 


[^ Length 
Head | 
° 
Thre 


(Drilled) 
(RD111-1011 ONLY) 


NOTE: 
First two digits of dash no. indicate size and thread. 


Last two digits of dash no. signify length in 1/16" increments. 


EXAMPLES: 


RD111-1011-6310 = #10-32 bolt, 5/8" long, drilled head. 
RD111-1012-6416 = 1/4-28 bolt, 1" long, undrilled. 


RD111-4008 & -4009 BOLT, 12 POINT HEAD (Tension) 
Tensile Strength: 200,000 psi Min. 


Length 
ер - 
Head 
©) Diameter 


(Drilled) Thesa 
(RD111-4008 ONLY) 


Threads NOTE: 
Per Inch First two digits of dash no. indicate size and thread. 


Last two digits of dash no. are used to specify length but do not 
increase in uniform steps. For specific lengths and grips, refer 
to Mechanical Parts Manual. 


EXAMPLES: 
RD111-4008-0404 = 1/4-28 bolt, 3/4" long, drilled head 
RD111-4009-0606 = 3/8-24 bolt, 1-1/16" long, undrilled. 


STANDARD PARTS AND INSTALLATION DATA 18 JUL 1967 | 17 DEC 1968 


- BOLTS - DATE 


RD111-1011 - RD111-1012 - RD111-4008 - RD111-4009 
У 5.6.2 


STANDARD PARTS DATA - SCREWS REF: MECHANICAL PARTS MANUAL 


b Screw numbers ore mode up of the bosic number followed by o dosh number. 
1. Basic numbers indicate the type, diameter of shank, and thread size. 
2. Dash numbers indicate the length but do not increase in uniform steps. Specific lengths and grips 
are listed in the Mechanical Parts Manual. 
3. Screws are corrosion resistant steel (CRES). 
4. For torque values, refer to torquing section. 


: MD112-1001 SCREW, PAN HEAD, MD112-3001 SCREW, 100 FLAT HEAD, 
) PHILLIPS RECESS (Non-Structural) PHILLIPS RECESS (Non-Structural) 
Tensile Strength: 70,000 psi Min. Tensile Strength: 70,000 psi Min. 
(2 In. And Under) (2 іп. And Under) 


| ЕСЕН + 


1-3/4 In. Min. Thread 1-3/4 In. Min. Thread 


Basic Part Number Threads 
Diameter 
100° Flat Несі Per Inch 
#2 56 


MD112-1001-02 
-04 MD 112-3001-04 
-06 -06 
-08 -08 
-30 -30 
-40 -40 
-50 -50 
-60 -60 


Z 


NOTE: 


First two digits of dash no. indicate size and thread. 
Last two digits of dash no. signify length in 1/16" increments. 
) EXAMPLES: MD112-1001-0202 = #2-56 pan head screw, 1/8" long. 


MD112-3001-0640 = #6-32 flat head screw, 2-1/2" long with 1-3/4" minimum complete 
thread length. 


For additional information, refer to Mechanical Parts Manual, 


1 L 1967 17 DEC 19 
STANDARD PARTS & INSTALLATION DATA iid ° 


- SCREWS - DATE DATE REVISED 


3IANDAKD FAKI DAIA = SCKEWS КЕР: MECHANICAL PARTS MANUAL 


NAS1100 SCREW, PAN HEAD, TORQ-SET, 
FULL THREAD (Tension) 


Tensile Strength: 140,000 psi Min. 


PHILLIPS RECESS (Shear) 
Tensile Strength: 75,000 psi Min. 


^ NAS560 SCREW, 100° FLAT HEAD, 


Phillips 


Torq-Set 
Recess 


Basic Part Threads 
Number Per Inch 
22 


№А$560СКЗ 


Ва с Part . Threods 
Number Diometer Per Inch 
#4 40 


NAS1100C04 


CK4 28 
CK5 24 
CK6 
CK7 
CK8 


CK? 


EXAMPLE: NAS1100C06-4 = #6-32 screw, 1⁄4" 
long. Dosh numbers indicote the length in 1/16" 
increments. 


EXAMPLE: NASS60CK3-2 = #10-32 screw, .588 
long. Dash numbers are used to specify lengths and 
grips but do not increase in uniform steps. 


NAS1101 SCREW, DRILLED FILLISTER HEAD, 
ТОКО-5ЕТ, FULL THREAD 
Tensile Strength: 140,000 psi Min. 


Terq-Set 
Recess 


` 
9 


Basic Part . Threads 
Number Diameter Per Inch 
#4 40 


NAS1101C04H 


NAS1102 SCREW, 100° FLAT HEAD, 
TORQ-SET, FULL THREAD 
Tensile Strength: 140,000 psi Min. 
Torq-Set 

Recess 


) CO6H #6 
CO8H #8 
C3H 
сан 
C5H 


сен 


) EXAMPLE: МА51101С3Н-6 = #10-32 screw, 3/8" 
' long. Dash numbers indicate the length in 1/16" 
increments. 


EXAMPLE: NAS1102C08-8 = #8-32 screw, 1/2" 
long. Dash numbers indicate the length in 1/16" 
increments 


NOTE: For additional information, refer to Mechanical Parts Manual. 


18 JUL 1967 17 DEC 19 
STANDARD PARTS & INSTALLATION DATA S 698 


- SCREWS - ОАТЕ DATE REVISED 


NAS560 - NAS1100 - МА51101 - МА51102 


STANDARD PARTS DATA - SCREWS КЕР: MECHANICAL РАК!> MANUAL 


) NAS1131 THRU 1138 SCREW, PAN HEAD, NAS1151 THRU 1158 SCREW, 100° FLAT HEAD, 
TORQ-SET (Shear) TORQ-SET (Shear) 
Tensile Strength: 140,000 psi Min. Tensile Strength: 140,000 psi Min. 
Torq-Set aeons Torq-Set sels 
Recess y Recess . 
Grip | іе | 
‹ D 20 тете (5 T 
Threod Thread 


Basic Part " Threads Basic Port Threads 
) Number Diameter Per Inch Number Per Inch 
NAS1131C #6 32 МА51151С #6 32 
1132С #8 32 1152С 
1133С #10 32 1153С 
1134С 1154С 
1135С 1155С 
1136C 1156C 
1137C 1157C 
1138C 1158C 


EXAMPLE: NAS1131C1 = #6-32 screw, „338 long. EXAMPLE: NAS1152C2 = #8-32 screw, .401 long. 


Dash numbers are used to specify lengths and grips but do not increase in uniform steps. For specific lengths 
and grips, refer to Mechanical Parts Manual, 


18 JUL 1967 17 DEC 1968 
STANDARD PARTS & INSTALLATION DATA 


) - SCREWS - DATE DATE REVISED 


МА51131 THRU 1138 - МА51151 THRU 1158 


STANDARD PARTS DATA- SCREWS REF: осот 


` COMMERCIAL 
6 10112-0010 & -0011 SCREW, 100° FLAT HEAD, Torq-Set —— Length —— 
TORQ-SET, CLOSE TOLERANCE (Hi-Shear) Recess 


Tensile Strength: 140,000 psi Min. Grip <l 


Diameter 


Thread 


NOTE: 

First two digits of dash по. indicate size and thread, 
Last two digits of dash no. are used to specify length 
but do not increase in uniform steps. 


Dash істей Threads 
Number 'ameter | Per Inch 
32 


28 
24 


@ — Š — в — ко 


о 


24 
у 6 20 EXAMPLES: 
: 20 LD112-0010-0208 = 1/4-28 screw, .925 long, drilled shank. 
6 18 LD112-0011-0308 = 5/16-24 screw, .969 long, undrilled. 


Q O моо 


18 


66449 SCREW, CAP, SOCKET HEAD 
Tensile Strength: 140,000 psi Min. 


Length 


Head 


а Огір 


ES 


Diameter 


xm 


Hex Socket 
Recess 


Thread 


First Diameter Threads 
Dash No Per Inch 


NOTE: 
First dash number indicates size and thread. 
Second dash numbers are used to specify length. 


Second Length + .015 


EXAMPLE: 
66449-3-7 = #10-32 screw, .625 long. 


Ve 


STANDARD PARTS & INSTALLATION DATA 17 DEC 1968 NER 


- SCREWS - DATE REVISED 
LD112-0010 - LD112-0011 - 66449 55:6 


31IAINUAKRU FAKI2 ЈАТА 7 NUID КЕГІ MCUNAINIVCAL FARID MANUAL 


Nut numbers are made up of the basic number followed by a dash number. 


Basic numbers indicate the type of nut. 

Dash numbers indicate the diameter but do not increase in uniform steps. 
Nuts are corrosion resistant steel (CRES) unless otherwise coded. 

For torque values, refer to torquing section. 


ьо м – 


AN340 8 345 NUT, PLAIN, HEXAGON, 
FINE AND COARSE THREAD, NON-STRUCTURAL 


(Tension Type, CRES) 


AN316 NUT, CHECK 
(Shear Type, CRES) 


AN340C2 
AN340C4 
AN340C6 
AN340C8 


AN316C4R 1/4-28 
AN316CS5R 5/16-24 
AN316C6R 3/8-24 
AN316C7R 7/16-20 


AN316C8R 1/2-20 


AN345C10 #10-32 AN316C9R 9/16-18 
AN345C416 1/4-28 AN316C10R 5/8-18 
AN345C516 5/16- 24 AN316C12R 3/4-16 


АМ345С616 3/8-24 


AN316C14R 7/8-14 
AN316C18R 1-12 


NOTE: 
AN340 INACTIVE FOR DESIGN, USE MS20341 


10114-0006 NUT, CHECK (Safety Drilled) 
(Shear Type, CRES) 


Part Size & 
Number Thread 


10114-0006-1011 | 7/8-20 


Part Size & 
Number Thread 


10114-0006-1001 | 1/4-28 


10114-0006-1002 | 5/16-24 LD114-0006-1012 | 15/16-20 
LD114-0006-1003 | 3/8-24 LD114-0006-1013 | 1-20 
LD114-0006-1004 | 7/16-20 LD114-0006-1014 | 1-1/16-18 
LD114-0006-1005 | 1/2-20 LD114-0006-1015 | 1-1/8-18 
LD114-0006-1006 | 9/16-18 LD114-0006-1016 | 1-3/16-18 
LD114-0006-1007 | 5/8-18 LD114-0006-1017 | 1-1/4-18 
LD114-0006-1008 | 11/16-24 LD114-0006-1018 | 1-5/16-18 
LD114-0006-1009 | 3/4-20 LD114-0006-1019 | 1-3/8-18 


LD114-0006-1020 | 1-7/16-18 


LD114-0006-1010 | 13/16-20 


NOTE: For additional information, referto Mechanical Parts Manual. 


STANDARD PARTS & INSTALLATION DATA 17 DEC 1968 и 


- NUTS - DATE REVISED 


UTS 


STANDARD PARTS DAT 


AN310 NUT, CASTELLATED 
(Tension Type, CRES) 
and 


LD114-0003 NUT, CASTELLATED 
(Tension Type, Heat-Treated INCONEL "X") 


AN310 LD114-0003 Thread 


AN310C3 LD114-0003-0001 
AN310C4 LD114-0003-0002 
AN310C5 LD114-0003-0003 
ANS3IOCÓ LD114-0003-0004 
AN310C7 LD114-0003-0005 
AN310C8 LD114-0003-0006 
AN310C9 LD114-0003-0007 
AN310C10 | LD114-0003-0008 
AN310C12 | LD114-0003-0009 
AN310C14 | LD114-0003-0010 
AN310C18 | LD114-0003-0012 
ANS310C20 | LD114-0003-0013 


REF: MECHANICAL PARTS MANUAL 


AN320 NUT, CASTLE SHEAR 
(Sheor Type, CRES) 


© i 


AN320C3 
AN320C4 
AN320C5 
AN320C6 
AN320C7 


#10-32 
1/4-28 
5/16-24 
3/8- 24 
7/16-20 
1/2-20 
9/16-18 
5/8-18 
3/4-16 
7/8-14 
1-1/8-12 
1-1/4-12 


AN320C8 

АМ320С9 

АМ320С10 
AN320C12 
AN320C14 
АМ320С18 
AN320C20 


NAS1021 NUT, SELF-LOCKING, 
SILVER PLATED, STRUCTURAL 
(Tension Type, CRES) 


HEX (Tension) 


/ N 


NAS1021C7 
NAS1021C8 
NAS1021C9 
МА51021С10 
МА51021С12 
МА51021С14 
МА51021С16 
МА51021С18 
NAS1021C20 


NOTE: 


STANDARD PARTS & INSTALLATION DATA 
- NUTS - 


AN310 - AN320 - LD114-0003 - NAS1021 - NAS1022 


NAS1022 NUT, SELF-LOCKING, HEX 
(Shear) SILVER PLATED, STRUCTURAL 
(Shear Type, CRES) 


NAS1022C7 
NAS1022C8 
NAS1022C9 
NAS1022C10 
МА51022С12 
NAS1022C14 
NAS1022C16 
NAS1022C18 
NAS1022C20 


7/16-20 
1/2-20 
9/16-18 
5/8-18 
3/4-16 
7/8-14 
1-12 
1-1/8-12 
1-1/4-12 


For additional information, refer to Mechanical Parts Manual. 


DATE REVISED 


5.6.8 


STANDARD PARTS DATA-NUTS REF: MECHANICAL PARTS MANUAL 


ME114-0002 NUT, SELF-LOCKING, HEX ME114-0007 NUT, SELF-LOCKING, HEX 
) SILVER PLATED, STRUCTURAL NON-STRUCTURAL 
(Tension Type, CRES) (Tension Type, CRES) 


ӨВ 


Part Number Size & 


МЕ114-0002 МЕ114-0007 Thread 


МЕ114-0007-0001 
МЕ114-0002-0001 | МЕ114-0007-0002 


МЕ! 14-0002-0002 | МЕ114-0007-0003 
МЕ114-0002-0003 | МЕ114-0007-0004 
МЕ114-0002-0004 | МЕ114-0007-0005 
МЕ114-0002-0005 | МЕ114-0007-0006 
МЕ114-0002-0006 | МЕ114-0007-0007 
МЕ114-0002-0007 | МЕ114-0007-0008 


М0114-3001 NUT, SELF-LOCKING 12 POINT 
(Shear Type, Heat-Treated CRES) 


RD114-8005 NUT, SELF-LOCKING, 12 POINT 
SILVER PLATED, STRUCTURAL 
(Tension Type, CRES) 


) 
М0114-3001-1003 | #10-32 RD114-8005-1003 | #10-32 
MD114-3001-1004 | 1/4-28 RD114-8005-1004 | 1/4-28 
MD114-3001-1005 | 5/16-24 RD114-8005-1005 |5/16-24 
М0114-3001-1006 | 3/8-24 RD114-8005-1006 | 3/8-24 
MD114-3001-1007 | 7/16-20 RD114-8005-1007 |7/16-20 

) MD114-3001-1008 | 1/2-20 RD114-8005-1008 | 1/2-20 

/ MD114-3001-1009 | 9/16-18 RD114-8005-1009 | 9/16-18 
MD114-3001-1010 | 5/8-18 RD114-8005-1010 |5/8-18 


RD114-8005-1012 |3/4-16 


NOTE: For additional information, refer to Mechanical Parts Manual. 


STANDARD PARTS & INSTALLATION DATA 12 DEC 1968 БИН 


) - NUTS - DATE REVISED 


МЕ114-0002 - МЕ114-0007 - М0114-3001 - RD114-8005 5.6.9 


MtCHANICAL PAKIS MANUAL 


MS25082 NUT, HEX, PLAIN, ELECTRICAL-THIN, 
2-1/2 THREADS THICK 


(Shear Type, BRASS) 


NAS671 NUT, HEX, PLAIN, SMALL PATTERN, 
NON-STRUCTURAL 


(Shear Type, CRES) 


7 \ 


| 


Раг! 
Number 


NAS671C2 
NAS671C4 
NAS671C6 
NAS671C8 
NAS671C10 | #10-32 


Size & 
Thread 


5/8-18 
5/8-24 
^10-32 


1/4-32 
1/4-40 
1/2-32 
11/16-27 
1-27 


NOTE: 
For use in close quarters where standard 
size nuts will not fit. 


NOTE: 


Letter "B" before dash number indicates brass. 
Plain dash numbers indicate cadmium plated 
steel nuts. Cadmium plated nuts shall NOT 
be used on the spacecraft. 


EXAMPLE: М525082-812 = #10-32 brass nut. 
NOTE: Мо! for general use. See AN340 and AN345. 


NOTE: For additional information, refer to Electrical/Electronic Manual. 


MS20341 NUT, PLAIN, HEXAGON, NON-STRUCTURAL 
(Tension Type, CRES) 


) 


=\ 
27 


М520341-2С 
М520341-4С 
М520341-6С 
MS20341-8C 


> 
V 


( 


) NOTE: MS20341 REPLACES AN340 


NOTE: For additional information, refer to Mechanical Parts Manual. 


STANDARD PARTS AND INSTALLATION DATA WIECH ы ШЕШ 


- NUTS - DATE REVISED 


STANDARD PARTS DATA - WASHERS REF: MECHANICAL PARTS MANUAL 


^) Washer numbers are made up of the basic number followed by a dash number. 


l. Basic numbers indicate the type of washer. 
2. Dash numbers indicate the size of washer. 


MS15795, LD153-0002 & LD153-0010 WASHER, PLAIN, FLAT (CRES) 


| 


art 


LD153-0002 


Fastener 


LD153-0010 


NOTE: For structural and non-structural applications. Not recommended for use where electrical 
conductivity is involved. 


LD153-0002 & LD153-0010 are dyed green and MUST be cleaned per МА0110-010 before use 
on an installation where electrical conductivity or compatibility requirements apply. 


) EXAMPLES: MS15795-802 = .016 thick washer for #2 size fastener. 
LD 153-0002-2202 = .032 thick washer for #8 size fastener. 
LD 153-0010-0014 = .063 thick washer for 3/8 size fastener. 


For additional information, refer to Mechanical Parts Manual. 


STANDARD PARTS & INSTALLATION DATA 


- WASHERS - 
MS15795 - LD153-0002 - LD153-0010 


ELECTRICAL/ELECTRONIC MANUAL 
MECHANICAL PARTS MANUAL 


MS25081 WASHER, KEY-TAB (CRES) 


STANDARD PARTS DATA-WASHERS REF: 


LD153-0017 WASHER, ELECTRICAL, FLAT, 
7) BRIGHT NICKEL PLATED (COPPER) 


А; 


(0153-0017 


МОТЕ: 


For use in certain electrical applications. 


MS25081 С4 .475 .719 
С5 .631 .875 
С6 .652 .875 


МОТЕ: 


For use to index panel mounted electrical switches. 


EXAMPLE: 
LD153-0017-0001 = Washer for #2 size stud. 


EXAMPLE: 
MS25081C4 = Washer with .475 ID, .719 OD. 


For additional information, refer to Electrical/Electronic Manual. 


MS35333 WASHER, INTERNAL-TOOTH LOCK, 
NON-STRUCTURAL (CRES) 


MS35338 WASHER, SPLIT TYPE LOCK-SPRING, 
NON-STRUCTURAL (CRES) 


#2 


М535338 


#2 


MS35333 


NOTE: 
For use with plain (non-locking) nut. Also for use 
with bolt or screw in tapped hole, where self- 


NOTE: 
locking insert cannot be used. 
ieee split type lock-spring washer is not EXAMPLE: 
) М535338-137 = Spring lock-washer for #8 size 
EXAMPLE: fastener. 


MS35333-71 = Lock-washer for #6 size fastener. MS 35338 SUPERSEDES MS35337 SERIES. 


For additional information, refer to Mechanical Parts Manual. 


STANDARD PARTS & INSTALLATION DATA ш 


- WASHERS - 


10153-0017 - MS25081 - MS35333 - М$35338 


STANDARD PARTS DATA-WASHERS REF: MECHANICAL PARTS MANUAL 


RD 153-1002 & RD153-5002 WASHER 
PLAIN AND COUNTERSUNK, HIGH-STRENGTH (CRES) 


> 


КО 153-1002 RD 153-5002 
Plain Washer Countersunk Washer 
) (For use under nut) (For use under bolthead) 


Basic Part Number Dash For Bolt 
Now | Size 


RD153-1002 | RD153-5002 


NOTE: 
These washers are for use primarily with bolts having a 


minimum tensile strength of 160,000 psi. 


о 


o 


EXAMPLES: 


о 


RD153-1002-0003 = Plain washer for #10 size fastener. 
RD153-5002-0004 = Countersunk washer for 1/4 size 
fastener. 


ходы 


NAS1401 WASHER, (SPECIAL) RADIUS, SQUARE (CRES) 


ЕС Radius 
m. 


For bel Dosh Number 
Fostener КЕТКЕНІ % Thickness 
Size 
NAS1401 3 
4 
5 
6 
7 
8 
9 
) 10 
12 
NOTE: 
For use neor rodius on mochined or extruded shopes. 
The Ist dash number indicates the fastener size. 
The 2nd dash number indicates the available radii & thickness. 
) EXAMPLE: 


NAS1401-3C3 = Square washer for #10 size fastener, .090 thick. 


For additional information, refer to Mechanical Parts Manual. 


STANDARD PARTS & INSTALLATION DATA 17 DEC 1968 ШИН 


- WASHERS - DATE REVISED 


RD153-1002 - RD153-5002 - NAS1401 v | sem | 


STANDARD PARTS DATA-WASHERS REF: ELECTRICAL/ELECTRONIC MANUAL 


NAS1515 WASHER, FLAT, INSULATING (NON-METALIC) 


Dash Number (Thickness) For Dash Number (Thickness) For 


) Light | Regular | Heavy Fastener Light | Regular | Heavy Fastener 
.031 | 063 | .094 .031 | .3 | .094 Size 
02 7 
04 8 / 


06 9 


08 10 
3 12 
) 14 


4 
5 16 
6 


Material and Application 


H NYLON-DIELECTRIC-VOLT/MIL350 

L KEL-F-TEMP MAX 390°F-VOLT/MIL2200 

M TEFLON-TEMP MAX 500°F-VOLT/MIL350 
NOTE: 


For use in electrical or thermal insulation. 


CODE: Letter following basic part number indicates material. 


EXAMPLE: МА51515М081 = Teflon washer for #8 size fastener, .031 thick. 


For additional information, refer to Electrical/Electronic Manual. 


STANDARD PARTS & INSTALLATION DATA ЖИЕ 


- WASHERS - DATE REVISED 


NAS1515 


NOTE: SECTION 5.7 HAS 
BEEN PURPOSELY LEFT BLANK 
THIS SECTION WILL BE 
ADDED AT A LATER DATE. 


COMPONENT INSTALLATIONS 


NOTE: SECTION 5.8 HAS 
BEEN PURPOSELY LEFT BLANK 
THIS SECTION WILL BE 
ADDED AT A LATER DATE. 


TERMINAL LUG ARRANGEMENTS DATE REVISED 
5.8 


| INTRODUCTION CONNECTORS | 


) 


GENERAL RULES 


The information in this section applies to connector types, both crimp and solder, currently used in Apollo 
electrical assemblies. 


) Too much emphasis cannot be placed on the importance of the proper handling of the tools and the 
care and cleanliness required in connector assembly. 


Controlled crimp tools guarantee a good crimp, but contact insertion and removal tools require 
а dexterity and familiarity peculiar to this operation. Contacts must not be forced into contact 
cavities. 


) The insertion/removal tool must be held in a direct straight line relative to the contact cavity to prevent 
contact and/or seal damage. Tools will vary but the same absolute rule applies with either front or rear loaded 
connectors. 

Connector seal life is limited. Avoid excessive insertion and removal operations. 

REF. CONNECTOR 

CONTACT CAVITY 


CONTACT INSERTION 
REMOVAL TOOL 


KEEP TOOL IN STRAIGHT LINE 


DO NOT TWIST TOOL 
FIGURE 1 


NOTE - EXAMINE INSERTION/REMOVAL TOOL CAREFULLY AFTER EACH INDIVIDUAL OPERATION 
DO NOT USE DAMAGED TOOL 


MOUNTING ORIENTATION 


Unless otherwise specified on the applicable engineering drawing, connectors shall be mounted 
uniformly. Round connector types shall have their master indexing keyway at 12 o'clock, defined 
as +X or =Z direction. 


) Rectangular connectors shall be mounted with the number 1 or A pin towards the +X or -Z direction. 


Keyway orientation for connectors mating with components shall be determined during the mockup phase of 
manufacturing operations. 


DRAINAGE 
Connectors shall be positioned so that fluids run out, not into connectors. 


) Above requirement does not apply to potted or environmentally sealed connectors. 


CONNECTORS MUST BE KEPT CLEAN AND FREE OF ALL FOREIGN MATTER 


ee пени 


ASSEMBLY IN FORMATION 


| CONNECTOR ASSEMBLY REF: МА0303-00! 


| 


Э This information presents the requirements and procedures for the handling and assembly of the 
General Purpose and Rectangular Connector Assemblies on Apollo Spacecraft. 


APPLICABLE TO - Procurement Specifications MC414-0148, MC414-0365, and the following 
Specification Control Drawings: TABLE | 


К МЕ414-0095 МЕ414-0121 МЕ414-0133 МЕ414-0099 

Р МЕ414-0096 МЕ414-0122 ME414-0135 ME414-0100 
МЕ414-0103 МЕ414-0123 МЕ414-0137 МЕ414-0102 
МЕ414-0104 МЕ414-0124 МЕ414-0139 МЕ414-0170 -THRU -0178 
МЕ414-0106 МЕ414-0125 МЕ414-0148 МЕ414-0179 -THRU -0187 
МЕ414-0107 МЕ414-0127 МЕ414-0149 МЕ414-0434 
МЕ414-0116 МЕ414-0128 МЕ414-0238 МЕ414-0503 

) МЕ414-0117 МЕ414-0129 МЕ414-0239 МЕ414-0512 
МЕ414-0119 МЕ414-0131 МЕ414-0569 МЕ414-0528 


ME414-0120 ME414-0132 ME414-0570 ME414-0529 
МЕ414-0585 МЕ414-0542 -THRU -0550 
V36-421312 ME414-0559 


V36-421311 


CIRCULAR TYPE FIGURE 2 BACKSHELL TYPES 

BULKHEAD AND RECTANGULAR TYPE NOT SHOWN 

CONTACT INSERTION SHELL SIZE 10 THRU 24 
To install the contacts in the connector, the colored end of the insertion/extraction tool is snapped 
around the wire insulation with.the tip of the tool butting against the rear shoulder of the contact. 


The contact is then inserted into the proper cavity in the rear of the connector and pushed forward 
until it bottoms in the insert. 


) CONTACT REMOVAL SHELL SIZE 10 THRU 24 
To remove the contacts from the connector, the white end of the insertion/extraction tool is snapped 
around the wire and pushed forward until it bottoms against the contact shoulder. When fully inserted 
the largest diameter of the extraction tip expands the tangs of the retaining clip beyond the contact 
shoulder, allowing the contact and tool to be easily extracted from the insert. This is done by 
pulling the tool and wire straight out from the connector. 


Every unused insert hole in a connector shall be filled with a sealing plug. 


CONNECTORS MUST BE KEPT CLEAN AND FREE OF ALL FOREIGN MATTER 
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CONNECTORS - GENERAL 
PURPOSE AND RECTANGULAR SERIES 


IVIL "u io, TUI m7, ceo, eur Mer. (ovv vere 


RECTANGULAR CONNECTOR MATING INFO. 


JACKSCREW (REF) 
ME112-0003 
TORQUE 7-8 IN. LBS 


`) MATED CONNECTOR 


SAFETY WIRE 
(REF) 


POLARIZING KEY 
(REF) MATED 


ME144-0034 
COUPLING ASSY 


MOUNTING BRACKET 
* TORQUE NUTS 18-20 IN. LBS 


) NOTE: AFTER INSTALLATION OF 
| JACKSCREW OMITTED FOR CLARITY FIGURE 3 CONNECTOR ON PANEL 


INSTALLATION OF JACK SCREW ASSEMBLY 


When required by engineering drawing to install jackscrew assemblies on rectangular connectors, 
the following shall appl y: 


1. Place one thrust washer on the jackscrew SEE FIGURE 5 
2. Insert the jackscrew іп the hole in the flange of the connector from the rear or cable entry side. 


3. Place second thrust washer over the threaded end of the jackscrew and slide it in position 
against the connector flange. 


4. Using the snap ring tool RE-15, place the truorc ring over the threaded portion of the jack- 
screw and engage in the groove provided in the shank. See Figure 3 for nomenclature and 
finished configuration. 


NOTE: If the applicable engineering drawing specifies a V36-421310 coupling screw, 
the above assembly procedure shall be followed except the snap ring shall be 
installed using the tool detailed in FIGURE 4 


ж TOOL REF. 8-32 NC 28 THD TO 
ENGAGE V36-421310 COUPLING 


MAX, .150 


—.Q4 — 
* MAKE FROM 300 


SERIES CRES STEEL 
FIGURE 4 JACKSCREW INSTALLATION 
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CONNECTORS - RECTANGULAR DATE REVISED 


JACKSCREW INSTALLATION 


CONNECIOK ELECTRICAL GROUNDING КЕР: MAUSUS-UUO! 


D INSTALLATION OF GROUNDING STUDS (RECTANGULAR CONNECTORS ONLY) 


When ground wires are called out on the Automated Wire List they shall be grounded in the following 
manner. 


1. Remove backshell screw nearest the number one contact and, if necessary, the screw diagonally 
Opposite. 


) 2. Insert V36-444258 Ground Stud in place of the removed screw, using the lockwasher furnished 
with the connector and torque to the requirement for a No. 4-40 screw. 


3. Install no more than two ground wire lugs per stud. The crimp barrel of the terminal lug shall 
be oriented to minimize breakage and loosening see FIGURE 5. 


4. While holding the hex portion of the stud, torque the lug screw to the requirements for a No. 
) 6-32 screw. 


Caution 


Do not tighten the No. 4-40 stud 
while torquing the No. 6-32 screw 


TABLE II 


TORQUE VALUE | THREAD SIZE 


SHIELD GROUND INSTALLATION 


A r= — A 
+ -+ 
TERMINAL GROUND V36-444 258 
~— GRD STUD 


4-40 REF, 
#4 LOCKWASHER 


277-508-000 


Г WASHERS 


6/32 SCREW YSC113SS 


LOCK RING 


JACKSCREW 
V36-597037 


THIS AREA TO BE FREE OF 
NON-CONDUCTIVE COATING 
PLUG 


VIEW A A 
) FIGURE 5 CONFIGURATION 


Caution 


SPECIAL PRECAUTIONS must be taken with these connectors to align the polarizing keys and 
the jackscrews with the corresponding parts on the mating connector. 


Misalignment may cause connector or contact damage. After mating,tighten each jackscrew 
) alternately no more than 2 turns at a time until they bottom. Torque each jackscrew 7-8 in. Ibs. 


For unmating follow the same procedure in reverse. 


Unequal tightening will damage the connector and/or the contacts. 


18 JUL 1967 17 DEC 1968 


CONNECTORS - RECTANGULAR 
GROUND WIRE INSTALLATION [oare — | DATE REVISED 


| POLARIZING KEY INFORMATION REF: МА0303-0061 | 


> FACE VIEW OF ENGAGING SIDE 


ME414-0148, -0238, -0585 AND V36-421312 
PLUGS ONLY 


ME414-0149 AND ME414-0239 RECEPTACLES 
ONLY 


х 


k) 
k) 


Y 


С 
2 z 
FIGURE ó 


) #2-82° LOCK WASHER : Shoded агеа indicotes extended portion 
NOTE 

#2-56 SCREW of polorizing post os viewed from 

Torque 1.5 to 2 їп. Ibs. engaging face of receptacle or plugs . 


Posts are adjustable and letter under each 
illustration represents polarizing post 
position. 


KEYING 
STAINLESS STEEL ASSEMBLY 
230-0120-000 POST 


POST 
980-0001-131 SCREW 


VIEW А-А 980-0001-132 LOCKWASHER 
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CONNECTORS - RECTANGULAR DATE REVISED 


POLARIZATION POSITIONS 


WIRE GUIDE INSERTS SPECIFICATION» NUIED 


ME154-0001-0XXX МА0303-0061 
MA0303-0098 


MA0303-0118 
WIRE GUIDE GROMMETS 


FIG. 7 


NOTED ENTRY 
REF 


23 


REF. | 


CUT LINE SHOWN FOR REVISION USE, APPROXIMATELY IN THE CENTER (VISUAL). 
GROMMET REF. МЕ154-0001-0Х0Х REPLACES SLEEVING IN CONNECTOR WIRE GUIDE 


TABLE 111 


DASH NO.'S CABLE ENTRY | ME127-0043 | CONNECTOR 
RUBBER | TEFLON | DIMENSION | МЕ127-0044 SHELL SIZE 
0001 „13 1 


8 


*SILICONE RUBBER GROMMETS SHALL NOT ВЕ USED IN C/M INSTALLATIONS 


REF МА0303-0061 
USED WITH ME414-0099, ME414-0100, ME414-0102 AND ME414-0503 AND ALL 
DASH NUMBER CLASS "F" AND RIGHT ANGLE CONNECTORS 

REF МА0303-0098 
USED WITH ALL SUBMINIATURE CIRCULAR CONNECTORS EQUIPPED WITH WIRE 
GUIDES. 

REF МА0303-0118 
USED WITH ALL WIRE GUIDE EQUIPPED CONNECTORS SHELL SIZE 20 AND 


SMALLER 
18 JUL 1967 17 DEC 1968 


WIRE GUIDE-INSERTS DATE REVISED 
RUBBER-TEFLON 


VCUININECIUK REF: МА0303-0060 


TERMINATION OF WIRES ON CONNECTOR BACKSHELLS 


When "IT" OR "2T" appears оп the engineering drawing or wire list os a terminating point the wires 
shall be terminated on the connector backshell. When the connector has a wire guide clamp the wires 
^ shall be installed between the backshell ear and clamps as shown in Figure 8 . No more than 2 
) terminal lugs shall be installed per side. When the connector has no wire guide clamp the wires 
shall be terminated per the applicable connector fabrication specification, engineering drawing or 
wire list. If possible the termination shall be made on the eor nearest the side where the wire breaks 
out of the wire bundle. 


WIRE GUIDE TORQUE SCREW 
3-5 IN. LBS 

TERMINATING 

WIRES 
SCREW 
TORQUE REF 
CLAMP 
LOCKWASHER 


CONNECTOR MIN. 1-1/2 TO MAX. 4 


REF THREADS SHOWING єч 
WIRES 
REF 
FIGURE 8 
WIRE GUIDE 
REF 
NOTE: 1. Screws shall extend through the clamp a minimum of 1-1/2 threads after terminals 
are installed. Replace screw with MD112-1001-04XX and washer М535337-78 
) if necessary for proper screw length. 
2. "IT" and "2T" ref only. Not to be marked on terminal lug. 
) CONNECTORS MUST BE KEPT CLEAN AND FREE OF ALL FOREIGN MATTER 


18 JUL 1967 17 DEC 1968 


CONNECTORS 
GROUND INSTALLATION DATE [DATE REVISED | REVISED 


| ME414-0569-000X CONNECTOR , ME414-0570-000X CONNECTOR REF: МА0303-0061 | 


D CONNECTOR FABRICATION SHELL SIZE 8 ALL 20 GA. FRONT LOADED CONTACTS 
—n FF Pv 
SEQUENCE OF CONNECTOR COMPONENTS AND ACCESSORIES 


Prior to stripping or crimping contacts on the wires, slide the end bell assembly as specified by the 
applicable drawing,on the wires. 


CONTACT INSERTION SHELL SIZE 8 


Insert wires through proper contact cavity from the rear face and extend to a convenient distance 
beyond the front face of the connector. After crimping contacts, draw terminated wire back 
through insert until contact is approximately half-way into the contact cavity, then using the 
proper tool, push contact the remaining distance into connector. An audible "click" will be 
heard when contact seats in connector. 


) CONTACT REMOVAL SHELL SIZE 8 


To remove contacts, insert proper tool into rear face of connector and push desired contact out 
through front face of connector. 


NOTE: During assembly or disassembly of a connector, the inserts, contacts and inside 
surfaces of the shell shall be kept free of all oil, dirt, grease and any other 
foreign material. If these substances are present, they shall be removed by 
wiping with a clean cloth soaked in cleaning fluid followed by wiping with а 
clean dry cloth. No immersion type cleaning process shall be used. 


FIGURE 9 


ME414-0569 AND ME414-0570-0001, -0002, -0003, -0007, -0008, -0011, -0012, AND -0013 
REQUIRE ME418-0040-0001 PIN CONTACTS. 


МЕ414-0569 AND ME414-0570-0004, -0005, -0006, -0009, -0010, -0014, -0015, -0016, 
REQUIRE ME418-0041-0001 SOCKET CONTACTS. 


CRIMPING INFORMATION REF. TOOLING SECTION IV 


SEALING OF UNUSED CONNECTOR INSERT - GROMMET HOLES 


Every unused insert grommet hole and insert hole in а connector shall be filled with a sealing plug. 
The sealing plug shall be inserted by hand. No contacts shall be installed in unused contact 


) cavities. 


CONNECTORS MUST BE KEPT CLEAN AND FREE OF ALL FOREIGN MATTER 
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CONNECTORS - SHELL SIZE 8 
FRONT - LOADED 


МЕ414-0203 KIGHI ANGLE TYPE SERIES ASSEMBLY ВЕР. МА0303-0061 


END BELL STEPPED END Pd COUPLING NUT 5 


єз © 


СКОММЕТ 
ж CONNECTOR BARREL <> SOCKET 
) | SECTION wi—. REAR VIEW 
REF. 
BRAID FERRULE 3" 


THIN TAPERED END 


BRAID RING SILASTIC SLEEVE REF, STRIPPING LENGTH 3/16 + 1/32"-0 
5" 


NOTE: SPECIAL CARE MUST BE EXERCISED IN THE 
END BELL HANDLING AND ASSEMBLY OF PYRO 
FIGURE 10 CONNECTORS 


ASSEMBLY INSTRUCTIONS. 


1. SLIDE CONNECTOR 1.0. SLEEVE (KYNAR), WIRE 1.0. SLEEVE, & A 5 IN, LENGTH OF 
SILASTIC 2272 SIZE 3/16 TUBING ON THE CABLE, 
2. SLIDE THE END BELL CAP WITH LOOSENED HARDWARE ON THE CABLE, 
3. SLIDE BRAID RING ONTO CABLE (WITH THE TAPERED THIN END TOWARD THE CONNECTOR 
COMPONENTS TO BE YET INSTALLED). 
4. SLIDE THESE COMPONENTS (STEP 2 & 3) OVER THE OUTER JACKET OF THE CABLE А 
SUFFICIENT DISTANCE TO PREPARE THE CABLE (TO THE DIMENSIONS CALLED OUT ABOVE), 
5. REMOVE 3 IN, OF OUTER INSULATION JACKET, LOOSEN, & PUSH BACK THE CABLE SHIELD, 
& REMOVE ALL EXPOSED TAPE WRAP, & FILLERS. 
6. SLIDE BRAID FERRULE OVER CONDUCTORS WITH TAPERED END UNDER FLARED SHIELD & 
INTO THE TAPERED END OF THE BRAID RING, AND INSERT CONDUCTORS THRU THE END 
BELL AS ILLUSTRATED. 
7. INSERT WIRES INTO STEPPED END OF GROMMET THROUGH THE APPROPRIATE CAVITIES (IF 
DIFFICULTY IS ENCOUNTERED IN PASSING THE WIRE THROUGH THE GROMMET), CUT THE 
WIRE END AT A 45 DEGREE ANGLE, 
8. SLIDE COUPLING NUT OVER WIRES AS ILLUSTRATED. 
9. PREPARE CONDUCTORS FOR SOLDERING, SOLDER PER ASSEMBLY SPECIFICATION. SUBMIT 
TO INSPECTION. 
22210. SLIDE GROMMET OVER SOLDERED CONTACTS, 
) 11. SLIDE COUPLING NUT OVER CONNECTOR BARREL. 
12. SLIDE END BELL FORWARD UNTIL COMPONENTS IN SECTION "A" MATE, USING AN 
APPROVED TOOL-HOLD CONNECTOR BARREL FIRM, TIGHTEN END BELL NUT. (TOOL 
1014W7) 
13. TRIM SHIELD TO LENGTH SHOWN ABOVE AND FLARE BACK APPROXIMATELY 1/4 INCH. 
PLACE BRAID FERRULE UNDER FLARED SHIELD. 
14. SLIDE BRAID RING OVER BRAID FERRULE WITH SHIELD TERMINATING BETWEEN THE BRAID 
) RING & FERRULE, 
^ 15. TRIM SHIELD SO THAT IT IS VISIBLE BY 0-3/32" BEYOND THE BRAID RING, DO NOT PERMIT 
PARTICLES OF SHIELDING TO ENTER BACK SIDE OF THE CONNECTOR. 
16. SLIDE BRAID RING & FERRULE FORWARD UNTIL SEATED IN END BELL. 


PYRO CONNECTORS 


RIGHT ANGLE DATE REVISED 


PLUG 


| ME414-0503 STRAIGHT TYPE SERIES ASSEMBLY REF. MA0303-0061 J 


THIN TAPERED END 


GROMMET CONNECTOR BARREL 


STEPPED END 


BRAID FERRULE 
BRAID RING COUPLING NUT 


(REP) 
= @@ 


SOCKET REAR VIEW 


* END BELL 


SILASTIC SLEEVE REF. STRIP LENGTH 3/ 16 + 1/32 -0 
FIGURE 11 NOTE: 
USE EXTRA CARE 
IN HANDLING 
ASSEMBLY INSTRUCTIONS PYRO CONNECTORS 


STEP 
1. SLIDE CONNECTOR 1.0. SLEEVE (KYNAR), WIRE 1.0. SLEEVE, AND А 5 IN, LENGTH OF 
SILASTIC 2272 SIZE 3/16 TUBING ON THE CABLE. 
2. SLIDE THE END BELL WITH LOOSENED HARDWARE ONTO THE CABLE, 
3. SLIDE BRAID RING ONTO CABLE (WITH THE TAPERED THIN END TOWARD THE CONNECTOR 
COMPONENTS TO BE YET INSTALLED). 
4. SLIDE THESE COMPONENTS (STEP 2 & 3) OVER THE OUTER JACKET OF THE CABLE A 
SUFFICIENT DISTANCE TO PREPARE THE CABLE (TO THE DIMENSIONS CALLED OUT ABOVE). 
5. REMOVE ЗІМ, OF OUTER INSULATION JACKET, LOOSEN, & PUSH BACK THE CABLE SHIELD 
& REMOVE ALL EXPOSED TAPE WRAP, & FILLERS. 
6. SLIDE BRAID FERRULE OVER CONDUCTORS WITH TAPERED END UNDER FLARED SHIELD & 
INTO THE TAPERED END OF THE BRAID RING. 
7. INSERT WIRES INTO STEPPED END OF GROMMET THROUGH THE APPROPRIATE CAVITIES (IF 
DIFFICULTY IS ENCOUNTERED IN PASSING THE WIRE THROUGH THE GROMMET), CUT THE 
WIRE END AT A 45 DEGREE ANGLE. 
8. SLIDE THE GROMMET INTO THE BRAID FERRULE & PREPARE CONDUCTORS FOR SOLDERING 
THE CONNECTOR CONTACTS. 
) 9. AFTER SOLDERING SUBMIT TO INSPECTION. 
| 10. AFTER INSPECTION, PREPARE TO CLOSE CONNECTOR. 
(A) PUSH GROMMET DOWN OVER SOLDERED CONTACTS. 
(B) PUSH BRAID FERRULE OVER GROMMET. 
(C) PUSH BRAID RING (WITH SHIELD DOWN OVER BRAID FERRULE) UNTIL IT SEATS. 
(D) TRIM THE SHIELD BRAID SO THAT 0-3/32 INCH OF BRAID EXTENDS FROM THE BRAID RING 
OVER THE BRAID FERRULE, DO NOT PERMIT PARTICLES OF SHIELDING TO ENTER THE 
) CONNECTOR. 


CONNECTORS MUST BE KEPT CLEAN AND FREE OF ALL FOREIGN MATTER 


STRAIGHT PLUG DATE DATE REVISED 


| PYRO-CONNECTOR REF MA0303-0061 | 


CABLE REF 


= 


NOTE: HOLD END BELL FIRM 
WHILE TORQUING 
END BELL CAP 


END BELL CAP 


CONNECTOR 


SLOTTED WRENCH REF 
REF 


TABLE IV 


ME414-0503 DASH NO'S 
STRAIGHT ТҮРЕ |RIGHTANGLE TYPE 


FIGURE 12 


CONNECTOR REF 


CONNECTOR CLOSING INSTRUCTIONS 


OBTAIN TOOL NO, 1014У/7. 

REMOVE ENDBELL HARDWARE, 

MATE CONNECTOR TO BASE OF TOOL. 
TIGHTEN ENDBELL FINGER TIGHT. 
PLACE SLOTTED WRENCH ADAPTER ON EARS OF END BELL, SEEFIG. 12. 

TORQUE END BELL TO 14 +2, -0 INCH LBS, 

REPLACE BUT DO NOT TIGHTEN END BELL HARDWARE. 

SLIDE THE SILASTIC 2272 HEAT SHRINK TUBING FORWARD UNTIL 1/8 INCH OF TUBING 


EXTENDS THROUGH THE CABLE CLAMP PORTION OF THE END BELL. HEAT SHRINK 
SLEEVE TO 350°, 


CAUTION: CONNECTORS MUST BE KEPT CLEAN AND FREE OF ALL FOREIGN MATTER 
VERIFY TEFLON INSERT INSTALLATION BEFORE TIGHTENING END BELL HARDWARE. 


PYRO CONNECTORS 


360° SHIELDING DATE DATE REVISED 


е 


CLOCKING OF 90° CONNECTORS 


MA0303-0061 


"Clocking" is the term used to describe the method of positioning angle connector plugs to the desired 
^ direction of "take-off" of the wire bundle relative to the polarizing key or keyway. 


Loosen endbell and rotate to required position without distorting harness assembly. A deviation of 
+15 is permissible. 
USE CARE 


In Positioning 90? angle connectors to insure that there is no undue strain on the wire harness 
and/or the contacts within the connector assembly. 


END BELL 


REAR VIEW OF 
CONNECTOR 


360° 


FACE VIEW ENGAGING FIGURE 13 
SIDE OF CONNECTOR 


ILLUSTRATION SHOWN ABOVE IN 15° INCREMENTS 


Clocking of angle connectors shall be determined by the ELECTRICAL MOCKUP GROUP of the ELECTRICAL 
ASSEMBLY DEPARTMENT and shall be as specified in their manufacturing assembly procedure books. 


Depending on the type of connector being used, the cable clamp, end bell assembly or wire guide may or 
may not clamp the wire harness firmly. 


TYPES OF CLAMPS 
*WIRE GUIDE 


END BELL CABLE CLAMP 


USE APPROPRIATE GROMMET 


DOES REQUIRE SLEEVING BUILD-UP. 
* SHOWN WITHOUT GROMMET 


CANNON "CV" SERIES CONNECTORS 
INSTALLED WITH INTEGRAL ENDBELL. 


FIGURE 14 


CONNECTORS MUST BE KEPT CLEAN AND FREE OF ALL FOREIGN MATTER 


18 JUL 1967 17 DEC 1968 
CONNECTORS - 90* ANGLE CLOCKING 


DATE REVISED 


ПУ ре | 


CLAMP TYPES 


CONNECTOR FABRICATION REF: МА0303-0099 


This information is applicable to electrical connectors covered by PROCUREMENT SPECIFICATIONS 
Э МС414-0147 AND МС414-0233 and the following 5.С.0.5 МЕ414-0147, МЕ414-0234, МЕ414-0235, 

МЕ414-0236, МЕ414-0568 АМО МЕ414-0584. 

All straight electrical connectors shall be assembled without strain relief grommets. Insulation sleeving 

shall be installed around groups of wires in graduating diameters under strain relief clamp. Split sleeving 

may be used to complete wire bundle size under clamp. 


WIRES (TYP) CONNECTOR 


CABLE CLAMP 


REAR VIEW INSULATION SLEEVING 
REAR GROMMET 


FIGURE 15 INSULATION SLEEVING WIRE BUNDLE 


CRIMPING INFORMATION REF. TOOLING SECTION IV 


USE P/N 1258-1X INSULATION SLEEVING WITH OUT WIRE GUIDE GROMMETS, 


WIRE BENDS BETWEEN THE REAR INSERT FACE AND THE WIRE GUIDE CLAMP SHALL NOT OPEN THE 
GROMMET WIRE CAVITIES, 


INSTALL THERMOFIT KYNAR SLEEVING PRIOR TO CRIMPING CONTACT ACCORDING TO THE WIRE, 
CONTACT AND SHELL SIZE CHART SHOWN IN TABLE 


TABLE V 


WIRE SPEC, CONTACT SLEEVEI.D. | SHELL SIZE | LENGTH + 1/8" 
MP571-0065-XXXX ME418-0031 -0002 1-1/2" 
ME418-0032-0002 1-3/4" 


2-3/8" 


TABLE VI 


SEALING PLUGS: Shell Size Washer 
Are to be installed in each unused grommet hole. 075-1120-000 
| ж | 075-1121-000 


VERIFY: 


75-1122-000 
That a sealing washer is installed in the connector, 
) 075-1123-000 


if not, install new one from table shown. 075-1124-000 


+ ITT CANNON 075-1125-000 


CONNECTORS - SPECIAL 


USAGE CONNECTORS 


>) This information is applicable to the connector assemblies covered by PROCUREMENT SPECIFICATION 
š MC414-0409 and the following SCD's. 


TABLE VII 
CRIMP TYPE SOLDER 
ME414-0300 ME414-0308 ME414-0304 
^) ME414-0302 ME414-0311 ME414-0312 
ME414-0303 ME414-0421 ME414-0541 


ME414-0305 ME414-0465 ME414-0558 
ME414-0306 ME414-0560 


ALL 22 СА. CONTACTS 
FRONT INSERTABLE CONNECTORS 


CONTACT INSTALLATION - CIRCULAR CONNECTORS 


Draw terminated wire back through the insert until contact is half way into the contact cavity. If 
pin contacts are being installed, use the end of the insertion tool marked "PIN". This is a 
sleeve that is located over the engaging portion of the contact. Push straight into the contact 
cavity until a positive stop hos been reached. An audible "click" will indicate when a positive 
stop has been reached and the contact is fully seated in the insert. If socket contacts are being 
inserted, use end of the insertion tool marked "SOC". This end is a probe that is placed in the 
flared end of the socket contact. Push straight into contact cavity until a positive stop has been 
reached. Continue in a like manner to install the remainder of the contacts. It is recommended 
insertion be started at the center contacts, working outward. When completed, a visual check 
shall be made at the mating end of the connector to verify that all contacts are properly inserted 
to an equal distence. 


CONTACT INSTALLATION - RECTANGULAR CONNECTORS 


Contact installation in the rectangular connector is similar to the circular except that there are two 
clocking pins to be installed in the connector half containing pins and two clocking holes that must be 
left vacant in the socket connector half. Hermetic rectangular connectors will be clocked at the 
factory and no further clocking can be added. The applicable Automated Wire List or wiring diagram 
will specifiy where pins shall be placed and where holes shall remain. All unused cavities (those not 
containing wired contacts, clocking pins and not used as clocking holes) shall be filled with unwired 
contacts (pins or sockets). 


NOTE: Unless otherwise specified, every unused insert grommet hole and insert hole in 
а connector shall be filled with a sealing plug and contacts. x Environmentally 


sealed rectangular receptacles shall have the metal shell retaining screw secured with 
Epoxy per MA0108-002 during connector fabrication. 


) CONNECTORS MUST BE KEPT CLEAN AND FREE OF ALL FOREIGN MATTER 


* EPOXY REF. 


FIGURE 16 


SOLDERING AND CRIMPING INFORMATION REF. TOOLING SECTION IV 
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CONNECTORS - DEUTSCH 
SUBMINIATURE SERIES [oare | | САТЕ REVISED | REVISED 


DIAINVARY VLVZVINIINS TUSTITUIND кг: NVAUJUO-UUTO MAU3U3-UUY8 


ME414-0306 TYPE 


D Deutsch rectangular connectors 


TABLE VIII 


[3 [ва БЕСТЕН | sz | нон | ном | 


DEUTSCH Clocking Pin P/N 2302-217800 NOTE: Some installations may use no clocking. 


TORQUE VALUE SUBMINIATURE JACKSCREWS 20 IN. LBS 
DO NOT TORQUE BEYOND THE LIMITS SPECIFIED. 


SHELL SIZE 4, 6 & 7 


FIGURE 17 POS 5 
WIRE GUIDE INFORMATION 


INSTALL TUBING MB0150-025 CLASS 2 SIZE 16 (4 PLACES) OF SUFFICIENT LENGTH TO COVER ALL 
METAL TABS THAT CAN CONTACT WIRE HARNESS 


Д 


FIGURE 17А 


) WIRE GUIDE REF. 


INSTALL MS35338-135 LOCKWASHER (2 REQ'D) UNDER SCREW HEADS. 


) Caution 


Extreme care must be employed in the handling and assembling of these subminiature series connectors 
to avoid damage to seals and/or contacts. 
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CONNECTORS - SUBMINIATURE 


RECTANGULAR CLOCKING DATE REVISED 


iocis 


| BEECH AIRCRAFT CORP REF: PROC SPEC МС901-0005 J 


) CONNECTOR 
МЕ414-0145-0001, -0002, -0020 CRYOGENIC HYDROGEN SUBSTORAGE SYSTEM 


SOLDER CUPS 
CONTACT CONFIGURATION FIGURE 18 
FACE VIEW ENGAGING SIDE 


SOLDERING INFORMATION REFERENCE TOOLING SECTION IV 


TABLE IX TABLE X 


ME414-0145-0001 МЕ414-0145-0002 
МЕ414-0145-0020 ыы 
PIN NUMBER CUP SIZE 
A 22 


PIN NUMBER CUP SIZE 


<слюогъорггхетотпопе» 
<> из птхетоттоое 


CONNECTOR MUST ВЕ KEPT CLEAN AND FREE OF GREASE AND ОП AND ALL FOREIGN MATTER 
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CONNECTORS - CRYOGENIC oare | D 
) HYDROGEN SUBSTORAGE SYSTEM DATE DATE REVISE 


— 


l BLEUE minur r лач СА Ал TRULY rect ММ „УУ 1 Т-ЧООО | 


) 


МЕ414-0581-00ХХ PLUG HYDROGEN TANK МЕ414-0582-00ХХ PLUG OXYGEN TANK 
KEYWAY 
2 PLACES 
) 
SHELL 
SIZE 
24 

) 

KEYWAY 

2 PLACES 

FACE VIEW ENGAGING SIDE 
* -0001 ONLY FIGURE 19 * -0001 Only 
-0010 CONNECTOR HAS SAME CONFIGURATION 
BUT NO JUMPERS 
CONNECTOR CONTAINS 24 ONE PIECE 16 GA SOLDER CUPS, 
EXCEPT FOR THE JUMPER PINS 
SOCKET CONTACTS 
— 38 DIA 
CABLE ENTRY 
SOLDER 
CUPS 
) FIGURE 19А 
THESE CONNECTORS MUST ВЕ KEPT FREE OF GREASE AND ОП CONTAMINATION 

) SOLDERING INFORMATION REFERENCE TOOLING SECTION IV 
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Е [oare [oare REVISED _ 
HYDROGEN - OXYGEN TANKS БАЕ npud, 


— 


| BEECH AIRCRAFT CORP REF: MC901-0005 | 


SOLDERING INFORMATION REFERENCE TOOLING SECTION IV 


) МЕ414-0146-00ХХ CRYOGENIC OXYGEN STORAGE SUBSYSTEM CONNECTOR 


SOLDER CUPS 


) 
FIGURE 20 
-0001, 0020 
) CONFIGURATION 
FIGURE 21 
-0030 ONLY FIGURE 22 
TABLE XI 
ME414-0146-0001 
ME414-0146-0020 
ME414-0146-0030 
NOTE: 
JUMPERS 
-0002 
ONLY 
) 


) CONNECTORS - OXYGEN 


CRYOGENIC SUBSYSTEM 
USAGE 


JUMPER TYPE FOR PINS E&F, G&H 

#304 ST. ST. PER SPEC FED QQ-S-763 
COND A, SOLDER CUP FOR AWG 14 
WIRE PART SUPPLIED BY VENDOR 
TABLE XII 


ME414-0146-0002 


PIN NUMBER CUP GAUGE 


<с-“оот2>гж-шоттооо> 
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| UMBILICAL AND LAUNCH ESCAPE CONNECTORS REF: МА0303-0100 | 


This information shall be used in the assembly of electrical umbilical connectors рег NAA/S&ID 
Procurement Documents MC414-0067 and MC414-0191. The applicable Specification Control Drawings are 
ME414-0067, МЕ414-0150, МЕ414-0191, and МЕ414-0192. 


` 


ME414-0150 (ALL DASH NUMBERS) ARE SOLDER TYPE RECEPTACLES. (CANNON) 


- REFER TO THE МА0303-0100 PROCESS SPECIFICATION FOR CURRENT ASSEMBLY REQUIREMENTS, 
) SPARE WIRES, ENCAPSULATION, ЕТС. SOLDERING INFORMATION REFERENCE TOOLING SECTION IV 


ME414-0191 AND ME414-0192(ALL DASH NUMBERS)ARE CRIMP TYPE CONNECTORS.(CANNON) 


ME414-0191 (ALL DASH NUMBERS) IS A LANYARD RELEASE TYPE CONNECTOR WITH A STRAIN RELIEF 
CLAMP AS FURNISHED BY THE VENDOR, POLARIZING KEY MUST BE 90°+20° ROTATED FROM CLAMP 
EARS, LOOKING AT MATING FACE. 


S.C.D. МЕ414-0150-0001, -0002 (36 CONTACTS) AND МЕ414-0150-0003, -0004 (55 CONTACTS) 
MATE WITH CONNECTORS COVERED BY S.C.D. ME414-0067 EXCEPT -0005 (61 CONTACTS) ТО MATE 
WITH МЕ414-0191 ALL DASH NO.'S. 


ME414-0067 DASH NO'S, 
ME414-0191 DASH NO'S. 
ME414-0150 DASH NO'S. 55 CONTACT LAYOUT LAN YARD ТУРЕ 


ооо 
000000 
0000000 
° @ @ @ @ @ @ O 
@ @ @ @ @ @ O 
000066066009 
сесоееео 
O00000 
ooo 


FACE VIEW ENGAGING SIDE FIGURE 24 
SOLDER CRIMP 


FIGURE 23 


) NOTE: 
ME414-0192 DASH NO.'S BULKHEAD CONNECTOR CRIMP TYPE NOT ILLUSTRATED, 


ME414-0150 IF POTTED MUST CONFORM TO THE APPLICABLE PROCESS SPECIFICATION OR 
SUPERSEDING ENGINEERING INFORMATION. 


) CONNECTORS MUST BE KEPT CLEAN AND FREE OF ALL FOREIGN MATERIAL 


SOLDERING AND CRIMPING INFORMATION REFERENCE TOOLING SECTION IV 


CONNECTORS - UMBILICAL 


AND LAUNCH ESCAPE DATE REVISED 


N 
ж RETAINING: NUT ANNULAR SPRING 


FOLLOWUP 
GROMMET 


KEYWAYS 
USE GREASE SPARINGLY 


ЖЖ IN THIS AREA 


SHORTER THREAD 


SIDE P/N 9046 (AIRLOCK) 


V36-715211 
ADAPTER (CHUCK) 


THE RETAINING NUT 
IF REQUIRED 


—— "О" RINGS 


083-0851-0000 
083-0082-0000 


RECEPTACLE 
& ADAPTER 


NOTES: 
(1) VERIFY ALL "O" RINGS 
(2) ALIGN ALL KEYWAYS CAREFULLY 


FIGURE 25 
DO NOT USE FORCE IN ASSEMBLY 


OF THESE PARTS. REF, 5.9.17.1 


MICRODOT ASSEMBLY INFORMATION 


THESE PARTS REPLACE 


REPLACES PLUG BODY 
IF REQUIRED 


(е 


RECEPTACLE 


SPACER (REF) Дъ 


(AIRLOCK) 


IF REQUIRED "O" RING 
REMOVE RECEPTACLE BODY 
JAM NUT AND WASHER 

AND INSTALL SPACER 

AND P/N 9125 (AIRLOCK) 


18 JUL 1967 17 DEC 1968 


DATE DATE REVISED 


— 


| COMMERCIAL СОММЕС ТОКУ МА0303-0118. J 


> CONNECTORS MUST BE KEPT CLEAN AND FREE OF ALL FOREIGN MATTER. 


TABLE XIII 
MARC 53 INFORMATION MICRODOT PART NO. 


VENDORS P/N INTERNAL P/N CHARACTERISTICS 


| MD53-06E15-61S-N (579) | 087-0003-0579 NO PLUG SUB-ASSY FURNISHED 
) | wD53-0015-61P-N 087-0006-0000 | - | м | STANDARD SERIES 
М053-06Е15-615-1 (579) | 087-0013-0579 NO PLUG SUB-ASSY FURNISHED 
MD53-06E15-61S-2 (579) | 087-0014-0579 NO PLUG SUB-ASSY FURNISHED 
MD53-00E15-61P-1 (558) | 087-0015-0558 ST, STEEL-RADIUSED SHOULDER 
) | MD53-00E15-61P-2 (558) | 087-0016-0558 ST. STEEL-RADIUSED SHOULDER 
MD53-06E15-61P-N (579) | 087-0017-0579 
MD53-00E15-61S-N 087-0018-0000 | - | м | 
MICRODOT ASSEMBLY INSTRUCTIONS. 
1. INSTALL ON THE HARNESS FIRST, THE RETAINING NUT OR OTHER COMPONENTS ACCORDING 
TO THE REQUIREMENTS. VERIFY "O" RING PLACEMENT, 
2. SLIDE FOLLOWUP GROMMET ON NEXT INCLUDING THE SMALL "O" RING AND ANNULAR 
SPRING AS ILLUSTRATED, VERIFY "O" RING PLACEMENT, 
3. INSTALL WIRES IN CORRECT CAVITY OF THE REAR INSERT FAR ENOUGH TO FACILITATE CONTACT 
INSTALLATION, THEN PULL WIRED CONTACT BACK UNTIL IT BOTTOMS IN THE INSERT. 
4. WITH WHITE MASTER KEYWAYS ALIGNED, PLACE FRONT INSERT OVER THE CONTACTS. 
LUBRICATE RED RUBBER PORTION OF REAR INSERT SPARINGLY WITH MBO110-005 SILICONE 
GREASE AND SLIDE FOLLOWUP GROMMET OVER REAR INSERT, SEE FIGURE 25. 
5. PLACE INSERT ASSEMBLY INTO PLUG OR RECEPTACLE BODY OR REQUIRED MODIFICATION AS 
NEEDED. 
6. THEN TIGHTEN RETAINING МОТ OR REQUIRED COMPONENT FINGER TIGHT. 


ALL CONTACTS 22GA CRIMPING TOOL МН750-Р27% 


CONTACTS ARE FRONT-INSERTABLE AND REQUIRE NO INSERTION/REMOVAL TOOLING, 


РІМ 083-0009 SOCKET 082-0306 SEAL PLUG 086-0009 


) DO NOT FORCE PARTS TOGETHER. CORRECTLY ALIGNED, THE SUB-ASSEMBLY COMPONENTS 
WILL ASSEMBLE WITHOUT UNDUE FORCE. 


Ж Or equivalent tool as specified in Approved Tools List, pub 549-М. 


MICRODOT MARC 53 SERIES CONNECTORS DATE REVISED 


"PP 


| MINIATURE CONNECTORS REF МА0303-0118 | 


) THIS INFORMATION PERTAINS TO CONNECTOR TYPES REF. МАОЗОЗ-0118 


CANNON 00М-505 50 #20 GAUGE SOCKET CONTACTS 


PIN FACE VIEW 


) FIGURE 26 
SOLDERING INFORMATION REF.TOOLING SECTION IV 


VIKING VP9/2CE15 9 SOCKETS SOLDER TYPE 


AVAILABLE WITH LONG OR SHORT HOOD (SHOWN) AND 2, 3, 4, 5, 7, 9, 13 AND 19 CONTACTS 


FOLLOWER GROMMET CONNECTOR 


GROMMET SEAL PLUG 017-0153-000 FIGURE 27 


SOLDERING INFORMATION REF.TOOLING SECTION IV CONTACT FACE VIEW 


REAR VIEW 
МЕ414-0588-0001 DEUTSCH P/N 17080-75 
CONNECTOR FOR ENGINE SYSTEM OF MAN-RATED VEHICLE. 
423° F ELECTRICAL PLUG ©) @ 
) SPECIAL USAGE 
DS TYPE CONNECTOR CRIMP TYPE SOCKETS (O) (©) 


ALL 20 GA. CONTACTS 


| © © 


CRIMPING INFORMATION REF.TOOLING SECTION IV 


FIGURE 28 
CONNECTORS MUST BE KEPT CLEAN AND FREE OF ALL FOREIGN MATTER 


CONNECTORS - SPECIAL 


AND DATE 
COMMERCIAL TYPES 


SPECIAL TYPES THERMOCOUPLE CONNECTORS REF. PROC SPEC MC414-0435 


SUBMINIATURE TYPE 
REF. ME414-0436-DASH NUMBERS NORMAL POSITION 
ME414-0438-DASH NUMBERS 
ME414-0439-DASH NUMBERS 


TABLE XIV 


SCD DASH NO. TYPE OF CONTACTS 


COPPER EXCEPT 
3,6,9,12,15, 18,21, 24,27, 
30,33,36,39,42,45,48,51, 
54,57,60 ARE CONSTANTAN 


FIGURE 29 
CRIMPING INFORMATION REFERENCE SECTION IV TOOLING 


FACE VIEW ENGAGING SIDE 


ME414-0441-000X 
ME414-0442-000X 


TABLE XV 
SCD DASH NO. TYPE OF CONTACTS 


ALL COPPER 


Al, A2, Fl, F2 CONSTANTAN 
В1, 82, Cl, C2, 01, 
D2, El, E2, COPPER 


CRIMPING INFORMATION REFERENCE SECTION IV TOOLING 


FACE VIEW ENGAGING SIDE 
FIGURE 30 


DEUTSCH DS SERIES 
FACE VIEW ENGAGING SIDE МЕ414-0446 ALL 20 GA SOCKETS SEE FIGURE 31 
МЕ414-0447 ALL 20 GAGE SOCKETS 

ME414-0448 7 COAX +6 #20 GA SOCKETS NOT ILLUSTRATED 


"DS" SERIES CONN. REF: МА0303-0118 
CRIMPING INFORMATION REF.SECTION IV TOOLING 


CONNECTORS MUST BE KEPT CLEAN AND FREE OF ALL FOREIGN MATTER 


ME414-0444 -000Х "05" TYPE 37 CONTACT CONNECTORS 
37 CONTACT CONFIGURATION NOT ILLUSTRATED. 


REFER TO APPLICABLE SPECS МЕ414-0449-0002 
FOR LATEST ENGINEERING 
CHANGES, IN ALL CASES 


100, 22 GAGE SOCKET CONTACTS. 


) ALL CONTACTS SHALL BE COPPER . 


CONTACT CONFIGURATION REVERSED ON -0001 FIGURE 32 
CRIMPING INFORMATION REFERENCE TOOLING SECTION IV FACE VIEW ENGAGING SIDE 
18 JUL 1967 | 17 DEC 1968 
CONNECTORS - SPECIAL 
) APPLICATIONS DATE 


pied 


MINIATURE FEEDTHROUGH М.А0303-0061 


КЕЕ. МЕ414-0580-0001 А 
— (45612270 
=> ZZ PLUG END 
RECEPTACLE END —— _ === Z. 
MS33708-4 ра MZ ж CONTACTS: 2 
INSERT ARRANGEMENT & “мух 20 САСЕ ЅОСКЕТЅ 
20 GAGE PINS SSS Z D ZA MASTER KEYWAY 
KEY INDEX GROOVE 
CIRCUIT DIAGRAM 
AD 
оо А А 58 
ер — 
BC B B 
FIGURE 33 


PIN C & D MAY BE REMOVED 
TABLE XVI 


KEYING SECONDARY KEY POSITIONS FROM MASTER KEY 
POSITION 


MASTER KEYWAY — 


ME414-0580-0001 
—— — — VARIATIONS FROM MASTER KEY. 


CONNECTORS MUST BE KEPT CLEAN 
AND FREE OF ALL FOREIGN MATTER 


USE PROTECTIVE 
DEVICES 


FIGURE 34 


TOT Ee [oare [oare REVISED | 
ADAPTER DATE DATE REVISED 


CONNECTORS SPECIAL APPLICATIONS-CRYOGENIC 


МЕ414-0589-0001 
0507 SERIES 
2 PC TEFLON INSERT 


423°F #12 GA SOCKETS 


FIGURE 35 
REFERENCE: SECTION IV FOR CRIMPING INFORMATION. 


ME414-0590-X00X MC414-0053C 
THREADED 


Ж 
8 
о 
STRAIGHT PLUG RIGHT ANGLE 
-0001 
**-1001 *-0002 
2 ** -1002 
FIGURE 36 
MS TYPE SHELL SIZE 10 CL 4 
CANNON "CV" SERIES CONNECTORS WITH INTEGRAL ENDBELL, 
*TRACEABILITY BY SERIAL NUMBER. 
** TRACEABILITY NOT REQUIRED. 
ME414-0443-0001 MC414-0435 REF 


25662-37P CONNECTOR MINIATURE FEED THROUGH 
DM TYPE HERMETIC 


INTERIOR VIEW STAINLESS STEEL SHELL EXTERIOR VIEW 
FIGURE 37 


ALL CONTACTS SHALL ВЕ 20 GA FERROUS PINS, 
CONNECTORS MUST BE KEPT CLEAN AND FREE OF ALL FOREIGN MATTER , 


CONNECTORS-SPECIAL APPLICATIONS 


МЕ414-0591-ХХХХ КЕҒ МС414-0053 


SHELL SIZE 14 CLASS 4 CRIMP TYPE 


THREADED 


Ss 


а 
4 


ке 


!IIIIIIƏIIIIIIIIN 
ЖЕНЕ: 


INSERT 
ARRANGEMENTS 
FIGURE 39 
М533682-25 SOCKET REAR М533682-65 

-0001 VIEW -0002 
-1001 -1002 
-0003 -0004 
-1003 - 1004 


) RIGHT ANGLE PLUG 
WITH CABLE CLAMP 
-0003 
-0004 
-1003 
-1004 


) FIGURE 40 


CONNECTORS MUST BE KEPT CLEAN AND FREE OF ALL FOREIGN MATTER. 
CRIMPING INFORMATION REFERENCE TOOLING SECTION IV. 


) CONNECTOR ELECTRICAL MS TYPE 


| TORQUE VALUES REF: МА0101-005 | 


INTRODUCTION TO TORQUE 


D A threaded fastener is used to create a clamping force on one or more component parts. When this clamping 
4 force is created, there is a tensile stress setup іп the body of the fastener. This is generally referred to as 
initial tension, and causes elongation or stretch of the fastener. It is this stretch which maintains the clamping 
force. So that each fastener will carry its share of the load, the clamping forces must be equally distributed. 


THREADED FASTENER INSTALLATIONS 


The installation of bolts, screws and nuts is very important, and to make certain they are installed correctly, 
"« the proper procedure should always be followed. Specific values, for the installation and tightening of all 
) threaded parts, (unless otherwise shown on the drawing), shall Бе in accordance with torque chart Tables | 
and ll. To obtain these values, the following rules must be observed. 


1. То determine the correct torque value, two governing factors must be known upon which the 
selection of the applicable torque value is based: 


(e) Тһе minimum ultimate tensile strength of the externally threaded fastener (bolt, stud or screw). 
) (b) The type (tension or shear) of its companion nut or internally threaded mating fastener. 


2. The application of torque shall be accomplished by rotating (tightening) the mating nut wherever 
possible. 
3. Tension torque values, except when the Engineering drawing specifies otherwise, shall apply for: 


(а) Installations where it is necessary to tighten the externally threaded fastener (bolt, screw, 
etc.) from the head side into tapped holes, inserts or other such fixed internally threaded 
fasteners. 


(b) Nuts identified as both tension and shear type. 


NOTE: To identify fastener classification, refer to standard parts data section. 


TABLE 1. NUT THREAD SIZES 0-80 THRU 6-40 TORQUE VALUES 


TORQUE VALUES IN INCH-OUNCES(1) FOR TIGHTENING NUTS СОС) | 


Bol On Bolts, Studs, and Screws Having а Tensile Strength of 
eat 40,000 - 60,000 psi 90,000 psi and Over 
ud, 


or Screw | Shear-Type Nuts | Tension-Type Nuts & Tension-Type Nuts & 
Size шы Threaded Machine Pts Shear-Type Nuts Threaded Machine Pts 


9 - 13.5 15 - 22.5 13.5- 20 22.5- 33.5 
15 17 = 25.5 15.5- 23 25.5- 38.5 


22 
25 


- 33 
- 37.5 


37 
42 


- 55 
- 62.5 


32 - 47.5 
35.5 - 53.5 


53 - 79 
59.9- 89 


60 - 


88 
107 


- 131 
- 160 


97.5 - 145.5 
19 - 177.5 


TORQUE VALUES - INTRODUCTION - 
INSTALLATION - TORQUE CHART DATE REVISED 


5.10 


(vL VALUES mra rnv rv 


) TABLE II 
NUT THREAD SIZES 8-32 THRU 1-1/4 - 12 TORQUE VALUES 


вер, < Tension - Туре Nuts on Bolts, Studs, and Screws Having а Tensile Strength of 
à olt, Stud, 
) ог Screw 40,000-75,000 psi 


Size 
Shear-Type Nuts 140,000- 160,000 psi 


on Any Tensile | 
Coarse Strength Bolt 160,909 pst and Over 
Thread Thread 
и ОЈО) 
8-32 [8-36 7-9 12 - 15 14-17 15 - 18 
10-24 [10-32 12-15 20 - 25 23 - 30 25 - 35 
1/4 - 20 25-30 40 - 50 45 - 59 50 - 68 
1/4 - 28 30 - 40 50 - 70 60 - 80 70 - 90 
5/16 48-55 80-90 85 - 117 90-144 
5/16 - 24 60 - 85 100 - 140 120 - 172 140 - 203 
3/8 - 16 95 - 110 160 - 185 173 - 217 185 - 248 
3/8 - 24 95 - 110 160 - 190 175 - 271 190 - 351 
7/16 - 140 - 155 235 - 255 245 - 342 255 - 428 
7/16 - 20 270 - 300 450 - 500 475 - 628 500 - 756 
1/2 - 13 240 - 290 400 - 480 440 - 636 480 - 792 
1/2 - 20 290 - 410 480 - 690 585 - 840 690 - 990 
9/16 300 - 420 500 - 700 600 - 845 700 - 990 
9/16 - 18 480 - 600 800 - 1,000 900 - 1,220 1,000 - 1,440 


5/8 - 11 420 - 540 700 - 900 800 - 1,125 900 - 1,350 
5/8 - 18 660 - 780 1,100 - 1,300 1,200 - 1,730 1,300 - 2,160 


3/4 - 10 


' 
N 


9 
8 
> 
Š 
© 
' 
ә 


1,380 - 1,925 


3/4 - 16 1,300 - 1,500 


8 
88 


is 
š 


es 
ae 
s 
88 
Т 


88 
88 
88 
88 


1-1/8 - 8 
6,000 - 10,250 


1-1/4 - 8 7,250 - 11,000 


10,000 - 16,750 


: 
à 
à 


н 
88 
Т 


i 
8 


NOTE: Numbers іп code circles are application notes, refer to Раде 5.10.2. 
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TORQUE VALUES - INSTALLATION TORQUE CHART DATE REVISED 


— 


------ ------- 2---....-...--.--,---...-.--...-.--..- ==" МА0303-0112 


To obtain values іп inch-pounds, divide inch-ounce values Бу sixteen (16). Use of o wrench 
graduated in inch-ounces for these fasteners is recommended. 


To obtain values in foot-pounds, divide inch-pound values by twelve (12). 


Use of a wrench graduated in inch-pounds for these fasteners, sizes 8-32 thru 3/8-24, is 
recommended. 


When it is necessary to tighten the fastener from the head side, the high side of the selected 
torque range should be approached whenever possible, but in NO case shall the maximum torque 
exceed ten percent above the high side of the selected torque range (unless otherwise shown on 
the drawing). 


Maximum torque values are to be used only when materials and surfaces being fastened together 
have sufficient area, thickness, or strength to resist breaking, warping, or other damage. 


When a nut is to be secured to the fastener with а cotter pin or lockwire, tighten the nut to the 
low side of the selected torque range (unless otherwise shown on the drawing) and, if necessary, 
continue tightening until the next slot aligns with the hole. Nuts shall NOT be loosened to 
obtain alignment. 


The use of shear-type nuts regardless of the tensile strength of the externally threaded fastener 
(bolt, stud or screw) requires the use of the torque values given for shear-type nuts. 


When attaching components to welded aluminum studs, hold the hex or wrench boss area of the 
stud with a wrench while torquing the screw to prevent torsion loading of the welded area. 


For BRASS studs and nuts having a tensile strength of 40,000-75,000 psi, torque values shown for 
shear-type nuts sholl be used. 


When torquing ultra-high tensile bolts to values greater than indicated in Table 11, or to special 
drawing torque callouts, care must be taken to use heavy enough sockets to prevent socket break- 
age which may result in heavy damage to adjacent structure or components. Special heavy-walled 
sockets are available through tool crib. 


ооо оо 0000 


The maximum acceptoble tilt under the heads of bolts and protruding head screws, and the 
maximum acceptable gap under the head of flush head fasteners shall not exceed 0.005. 


© 


TERMINAL LUG HARDWARE TORQUE VALUES REF: MAO0303-0112 
Torque values shall Бе in accordance with Table 111 when tightening terminal lug mounting hardware per 
МА0303-0112. 

) TABLE III 


Screw or Torque Range 


Stud Size NOTE: 
Inch Pounds Prior to installing terminals on studs, 


jom nuts (if any) on component 
terminal studs shall be torqued 
in accordance with Table IV. 
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TORQUE VALUES - INSTALLATION TORQUE CHART DATE 


40 - 60 2.5 - 3.75 


60 - 100 | 3.75 - 6.25 
) 100- 140 | 6.25 - 8.75 
- 180 - 220 | 11.25 -13.75 
240 - 280 | 15.0 -17.5 


APPLICATION -TERMINAL LUG TIGHTENING 
ее 


TERMINAL LUG HARDWARE REF: МАОЗ03-0095 & COMPONENT MOUNTING HARDWARE REF: МА0303- 
0112 


Torque values, for mounting components such as meters, switches, circuit breakers, etc. рег МА0303-0112; 
or, for tightening terminal lug mounting hardware (except stud type terminal blocks) per MA0303-0095, 
shall be in accordance with Table IV. 


TABLE IV 
Torque Range (Inch Pounds) NOTE: 


Steel Brass 
Hardware Hardware @ = Terminal hardware torque per МАОЗОЗ-0095. 


А = Mounting hardware torque рег МА0303-0112. 
а pl 2 X = Torque range for thin (3 threads or less) nuts. 


18-20 7-9 Torque range shall be 25-30 Inch Pounds for all components 


mounted by means of threaded bushings per МА0303-0112. 
30-32 NAS1066 Terminal Block Assemblies shall have terminal stud 
пъти 17 hardwore torqued in accordance with Table V. 


70-75 MD417 Sealed Terminal Strip Assemblies shall have mounting 
---- 40 hardware torqued in accordance with Table VI. 


STUD TYPE TERMINAL BLOCKS TERMINAL TORQUING REF: MA0303-0095 


Stud type terminal blocks shall have both the bottom nut (before installing terminals) and the top nut (after 
installing terminals) tightened to the following torque values. 


TABLE V 
Terminal Block Assembly Stud Thread Size Torque Range 
NAS 1066-1 6-32 10-12 Inch Pounds 
NAS 1066-2 10-32 18-20 Inch Pounds 
SEALED TYPE TERMINAL STRIPS MOUNTING SCREW TORQUING REF: МА0303-0067 8 -0095 


Mounting screws for installing modular type sealed terminal strips shall be tightened to the following 
torque values. 


TABLE VI 
Module Type Mounting Screw Size Torque Range 
I No. 8 7-12 Inch Pounds 
" No. 10 12-20 Inch Pounds 
MOUNTING HARDWARE TORQUE VALUES REF: MA0303-0095 


Torque values shall be in accordance with Process Specification MA0101-005 (Tables | & II) when tightening 
mounting hardware used on all electrical equipment, brackets and wire supports installed per МА0303-0095 
unless otherwise specified on the applicable engineering drawing. 


TORQUE VALUES-TERMINAL LUG MOUNTING HARDWARE- DATE 


COMPONENT MOUNTING HARDWARE 


SECTION NUMBER 


| SAFETY WIRING, MULTIPLE & SINGLE COMPONENT REF: МА0101-005 | 


MATERIAL: 
Only inconel lockwire MS20995N shall be used. 
MS20995N32 lockwire (.032 inch diameter) 
MS20995N 20 lockwire (.020 inch diameter) 
) DOUBLE-TWIST METHOD 


The double-twist method of safety-wiring shall be used as the common method of safety-wiring per 
examples shown in Figure 1. 


АП mechanical detachable components that have no other method of being locked in the mated condition 
shall be safety-wired. 


MULTIPLE FASTENER 


SINGLE FASTENER 


FIGURE 1 


When widely spaced multiple groups (4 to 6 inches apart) are being safety-wired, three units shall be the 
maximum number in a series. 


NOTE: .032 inch diameter lockwire shall be the minimum diameter used, except on ports having 
а hole diameter of less than .045 inch when it is permissible to use .020 inch diameter 
lockwire. 


Safety wire shall be new upon each application. 


Precautions should be taken so as not to damage any component that is to be safety-wired. The correct 
tool shall be used as specified in Section IV. 


Lock-wiring shall not be used to secure items spaced more than 6 inches apart, unless tie points are 
) provided on adjacent parts to shorten the span of the lockwire to less than 6 inches. 


Parts shall be safety-wired in such a manner that the safety-wire shall be put in tension when the part 
tends to loosen. 


SINGLE-WIRE METHOD 


) The single-wire method of safety-wiring is permissible in a closely spaced, closed geometrical pattern 
(triangle, square, rectangle, circle, е!с.), on parts in electrical systems, and in places that would make 
the single-wire method more advisable as shown in Figure 2. 


SAFETY WIRING - DOUBLE TWIST - SINGLE WIRE 


SAFETY WIRING, SINGLE WIRE PATTERN, PIGTAIL REF: МАО101-005 


FIGURE 2. SMALL SCREWS IN CLOSELY SPACED PATTERN 


NOTE: When the single-wire method of safetying is employed, the largest size diameter lockwire 
which the hole will accomodate shall be used. The number of units that can be 
safety-wired by a 24 inch length of wire shall be the maximum number in a series. 


FINISHING THE SAFETY-WIRING END 


A pigtail of 1/4 to 1/2 inch (3 to 6 twists) 
shall be made а! the end of the wiring. 


This pigtail shall be bent back or under ` s 
to prevent it from becoming a snag 
95 shown in Figure 3. 


FIGURE 3 


SAFETY-WIRING ELECTRICAL CONNECTORS 
Unless otherwise specified on the applicable engineering document, all connectors thot are provided 
with safety wire holes shall be safety wired. This requirement does not apply to bayonet lock or ball- 


detent lock connectors. 


TYPICAL SAFETY-WIRING INSTALLATION 


FIGURE 4 


SAFET Y WIRING - SINGLE WIRE - END FINISHING [oare [arz REvisED | 


- MATED CONNECTORS - RECEPTACLES 


| SAFETY WIRING, CONNECTORS REF:MA0101-005 | 


RECTANGULAR CONNECTORS 


Jack screws on rectangular connectors shall be safety-wired to the connector flange as shown in 
Figure 5. 


FIGURE 5 


CONNECTORS WITH WIRE GUIDES 


Connectors that are provided with safety-wire holes shall be safety-wired per Figure 6. Connectors 
without wire guides (Class Е) shall not be safety-wired. 


FIGURE 6 


NOTE: If screws in wire guides do not have drilled heads they shall be removed and replaced 
) with NAS1101C04H5 screws which have drilled heads to facilitate safety-wiring. 
Existing lockwashers on wire guides shall be retained and used with replacement screws. 


SAFETY WIRING - CONNECTOR WIRE GUIDES 


SAFETY WIRING, PRECUATIONS REF: МАО101-005 


) SAFETY-WIRING AN UNMATED ELECTRICAL CONNECTOR 


CARE shall be taken when performing the safety-wiring of a harness connector that is NOT mated or 
secured. 


The connector shall be held as shown in Figure 7, to eliminate all possibility of any undue "FORCE" 


or "STRAIN" from being transferred to the harness wires, wire terminations or contacts within the 
connector. 


FIGURE 7 


REMOVING SAFETY WIRE 


CARE shall be exercised to avoid damage to any component when it is necessary to remove a safety wire 
installation. The proper manner of removal is to first cut, or cut off the pigtail end as shown in Figure 8 
allowing the wire to become slack, and thereby making it easy to remove. 


NOTE: The portion of the safety wire that 
has been twisted shall NOT be 
pulled through the safety wire 
holes. 


FIGURE 8 


) 


SAFETY WIRING - UNMATED ELECTRICAL CONNECTOR - 
REMOVING SAFETY WIRE 


| STOWAGE OF WIRING AND CONNECTORS REF: МА0303-0062 | 


| STOWAGE 


Stowage applies to termination and securing of unused (spares) wires, cables, and protection of 
unmated electrical connectors. 


SPARES 
) Spares are wires, cables, or connectors which are installed but not used in electrical circuits. 
MATERIAL 
Spare wire caps and tools shall be used as specified in Section IV. 
Insulation Sleeving and connector protective covers shall be used as specified in Section VII. 


) Wires and connectors that are to be stowed shall be handled in accordance with the following 
information. 


WIRES OR CABLES 


Wires or cables to be stowed shall be spot-tied to a supported wire or cable bundle or clamped to a 
structural member to prevent movement of the wires or cables. 


Stowed wires and cables shall not have the insulation stripped back unless otherwise specified. 
Wires or cables shall be stowed in such a manner that the wire identification may be easily read. 
Insulated or protected ends of wire or cables shall not be terminated under clamps. 


In cases where wire or cable is doubled back on itself, the bend radius shall not affect the electri- 
cal characteristics of the wire or cable and shall be provided with adequate support. 


Allowances shall be made for wires or cables, which are to be stowed, to provide adequate length 
for proper termination in the event the wires or cables are subsequently used. 
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METHODS OF TERMINATING ENDS OF ELECTRICAL WIRES AND CABLES FOR STOWAGE. 
SINGLE NON-SHIELDED WIRE 


Single non-shielded wire shall be terminated with a spore wire cap. 


NON-SHIELDED MULTI-CONDUCTOR TWISTED CABLE 


д 


) Each conductor in the cable to be stowed shall be terminated in the same manner as single conductor 
non-shielded wire. 


SINGLE CONDUCTOR SHIELDED CABLE 


Single conductor shielded cable shall be terminated with a spare wire cap ond insulation sleeve 
(heat shrinkable) as shown in Figure 1. 


) The outer insulation jacket shall be stripped with thermal strippers. 


Shield braid may be flush or extend a maximum of 1/16 inch beyond outer insulation jacket. 


STOWAGE - SPARE WIRES - CABLES DATE REVISED 


5.12 


| STOWAGE OF WIRING AND CONNECTORS REF: МАОЗОЗ-0062 | 


MULTI-CONDUCTOR SHIELDED CABLE 


) Multi-conductor shielded cable shall be terminated in the same manner as single conductor 
shielded cable. 


INSTALLATION OF TEFLON SPARE WIRE CAP FOR SINGLE CONDUCTOR SHIELDED CABLE 


--» + die | SPARE WIRE CAP 
— хи Т SHRINKABLE SLEEVING 
. HEAT SHRIN 
SHIELDEDIGABEE 2 APPROXIMATELY CENTERED 


FIGURE 1 


) METHODS OF STOWING ELECTRICAL WIRES AND CABLES 


When more than one wire or cable is to be stowed, the wire lengths shall be staggered in a manner 
which will provide a minimum cable diameter buildup. 


Wires or cables to be stowed by tying to existing bundle, shall be secured on the outer circumference 
of the wire or cable bundle, if possible. Spot ties shall be located around the complete bundle at 
intervals which provide support within 1/2 inch of spare wire caps. Additional spot ties shall be used 
to prevent movement of the stowed wires or cables as per Figure 2. 


SPOT-TIES WIRE BUNDLE 


FIGURE 2 


STOWAGE OF ELECTRICAL CONNECTORS 


Electrical connectors shall be adequately protected а! all times to prevent damage to the connector 
pins, sockets, body or shell and to prevent foreign material, such as dust, solder, glass braid, wire 
and shield braid clippings, etc.,from entering the connector. Refer to SECTION VII for protective 


devices. 


) TEMPORARY STOWAGE OF CONNECTORS 


Unmoted electrical connectors shall be protected with temporary protective covers (plastic dust caps) 
installed over the contact area and enclosed in plastic bags prior to and after assembly of the connectors. 


PERMANENT STOWAGE OF CONNECTORS 


Unmated electrical connectors to be stowed during operation shall be protected by the use of 
) permanent type protective cover (metal cop) installed over the contact area in accordance with the 
applicable engineering drawing. 


Whenever possible, stowed connectors shall be visible for identification and inspection. 


STOWAGE - SPARE WIRES - CABLES - CONNECTORS 


| CONFORMAL COATING REQUIREMENTS REF: MA0606-035 | 


SCOPE 


> 


This section establishes the materials and processes to be used for conformal coating wire terminations, 
component terminals, and other conductive surfaces of electrical and electronic equipment (except 
printed circuit boards) with a room temperature vulcanizing silicone rubber to provide protection 
against high humidity. 

) PRELIMINARY INSPECTION 


Due to the complete sealing off of all exposed wire terminations by the conformal coating, the 
component and assembled wiring shall have passed an inspection for workmanship and conformance 
to the applicable assembly drawing, including specifically ALL required checks for electrical con- 


tinuity. 
PRIMER 


A primer shall be used on all surfaces prior to applying the silicone conformal coating. 


CLEANLINESS 


All necessary precautions shall be taken to prevent contamination of cleaned surfoces to which 
primer or coating is to be applied. Clean low-lint fabric gloves shall be worn during handling of 


cleaned or primed components. 


FLUOROCARBON WIRE TERMINATIONS 


All teflon TFE and FEP wire terminations, (10 awg and larger) shall have been etched рег МА0110-029 
Prior to application of primer. Etching of wires shall МОТ be performed оп or іп the vehicle. 


TERMINAL BOARDS 


The bottom stud cavities of NAS1066 terminal board assemblies shall be cleaned and then potted with 
MB0130-019 type ІІІ compound BEFORE assembly as shown in Figure 1. 


DIODES 
All exposed visible surfaces of diodes, including mounting washers, shall be cleaned, primed, and 
coated. 

SURFACE PREPARATION (Cleaning) 


The equipment or parts (component terminations or wiring terminations together with approximately 
six inches of emergent wiring) shall be cleaned to remove all grease, oil, wax, or other surface soils 


) which reduce adhesion, as follows? 


The surfaces shall be cleaned with а mixture containing 50* 2 volume percent of TT-N-95 naphtha, 
the remainder being TT-1-735 isopropyl alcohol. The mixture may be applied by brush, dip, or 


squeeze bottle. 


The surfaces shall be spray-rinsed with МВ0210-005 cleaning agent, then dried by evaporation. 


) NOTE: 


When a wire harness cannot be brought into the spray booth, or where rinsing is required in the 


spacecraft, rinsing with a squeeze bottle is permitted. 


CONFORMAL COATING - SCOPE - SURFACE PREPARATION 


| CONFORMAL COATING REQUIREMENTS REF: MA0606-035 | 


The cleaning procedure shall! be repeated if a clean, white, lint-free cloth shows evidence of oil, 
7 grease, or other contaminating material when wiped over the cleaned surface (or portion of the 


cleaned surface). 


The surfaces shall be dried at a temperature of 130 + 10Е FOR 60 + 10 minutes ог by a stream of dry 
nitrogen. There shall be no residual solvent visually evident. 


PRIMER APPLICATION: 


) MB0125-038 primer shall be applied to the cleaned surfaces by brushing or spraying. Individual 

қ wires shall be primed so that each wire, when coated, will meet the coverage requirements. Тһе 
surface, after priming, shall be uniformly colored a bright, translucent pink. A dark, red-pink 
color indicates too much primer, an almost colorless pink, too little. 


Primer shall be allowed to cure at least 30 minutes but not longer than 24 hours at ambient temperature 
before applying coating. 


Caution 


Chemicals and cleaning solvents are highly flammable and toxic, and are to be handled in accordance 
with process specification МАО117-001. 


APPLICATION OF COATING: 


The silicone rubber shall be applied to the primed surfaces to a minimum thickness of 1/64-inch, 
except that the coatingmay taper off at edges away from terminations. Each individual wire, 
measuring from the end of the wire insulation, shall be coated for a 1/4-inch minimum to 1-іпсһ 
maximum length as indicoted on Figures 2 and 3. 


NOTE: The coating shall extend for the minimum length of 1/4-inch, but shall not in any case 
extend to the wire breakout point from the bundle. 


Where two or more wires are terminated at the same point, the wires shall be separated and the 
coating material applied around each individual wire. All conductive surfaces shall be sealed off 
completely by the coating. Excessive thickness buildup shall be avoided, and the coating shall not 
be applied to any unprimed area. More than one coat may be applied, if necessary, with a minimum 
drying time of one hour between coats. 


On NAS1066 terminal boards only, the studs and wire terminations shall be coated to a thickness 
of 1/16 inch minimum for abrasion resistance as indicated on Figure 2. 


As an alternate method, potting per МА0106-036 is permissible in cases where terminals are so 
close together that conventional conformal coating is impractical . 


CURING: 


The coating shall be cured for 24 hours minimum at ambient temperature, or for an accumulative 
) period of 3 to 4 hours at ambient temperature then for 10 hours at 130+10Е. 


As a minimum, the coating shall have cured 10 hours at ambient temperature, or 6 hours ot 130+10Е, 
before general handling of completed assemblies, and assembly activities not involving the coated 
orea is allowed. Care shall be used to avoid any stressing or obroding of the coated orea until а full 


cure has been achieved. 
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CONFORMAL COATING - PRIMER APPLICATION - COATING are 


APPLICATION - CURING 


LUNTURMAL CUATING Ktr: ГМАЦОПО-ИЗО 


MARKINGS: 


) Nameplates and markings shall be left uncovered, where possible. If identification markings have 
been covered, the markings shall be replaced over the coating, or other methods of identification 
shall be used when specified per engineering document. 


Figures 2 and 3 illustrate the conformal coating of typical component terminals, however, these are 
not the only configurations which may be required. 


n REWORK PROCEDURES: 
Tacky ог soft coating, loose coating, or coating which must be removed to replace wire terminations, 
shall be carefully peeled away, EXTREME CARE shall be used in order to prevent damage to wire, 
terminals, or adjacent electronic components. The cleaning and coating procedures shall be 
repeated. 


Voids or occasional bubbles over 1/8 inch in diometer, or any void which exposes а conductive 
) surface, shall be reworked by filling the void with coating. Primer shall not be applied on 
cured silicone rubber surfaces. 


The cure cycle for rework shall be 4 hours + 10 minutes at ambient temperature, followed by 2 
hours + 10 minutes at 130 + 10°F; an alternate cure cycle of 10 hours minimum at ambient temper- 
ature is permissible. This cure cycle shall be applicable to only those reworks covering less than 
5 percent of the total coated surface. 


BOTTOM STUD CAVITY 


+020 MINIMUM 
(expansion space) 


FIGURE 1. TERMINAL BOARD STUD SEALING 


1/16 INCH MINIMUM 
COATING ON WIRES 
& STUDS 


1/4 INCH MINIMUM 


TO 1 INCH BE ^ 


~ 


FIGURE 2. MINIMUM COATING FOR NAS1066 TERMINAL STRIP 


18 JUL 1967 17 DEC 1968 


CONFORMAL COATING - REWORK PROCEDURE - MINIMUM 


COATING 
sachs 


CUINFUOKMAL CUAIING ксг: гумАуометъо.у 


1/4 INCH 
MINIMUM 
TO 1 INCH 
MAXIMUM 


DIODES 


TO 1 INCH MAXIMUM 


Г 


A 


ЕЕ 4 INCH MINIMUM h 
\ ТО 1 INCH MAXIMUM 
N се Р 


= 


[== 
i ІН 


PANEL LIGHT 


CIRCUIT BREAKER 


FIGURE 3. MINIMUM COATING REQUIREMENTS 
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CONFORMAL COATING - MINUMUM COATING REQUIREMENTS 


es 


REQUIRE THE 
ULTIMATE 
TREATMENT 


УІ COAX 


| REQUIREMENTS REF МА0305-0122 | 


REQUIREMENTS FOR FABRICATION OF A COAXIAL CABLE ASSEMBLY 
1. An engineering coaxial cable assembly drawing which will include the following: 


(a) Part number of coaxial cable 
(b) Part number of connectors 

(c) Part number of sleeving 

(d) Process specification numbers 


2. Tools 


Sharp knife (X-acto) CAUTION: Tool is dangerous, use with extreme care. 
Scissors 

Diagonal cutters 

Measuring device 

Long nose pliers 


3. Other tools/materials as specified per applicable engineering documents 


Soldering iron Solder and flux 
Heat gun Denatured alcohol 
Crimp tools Lintless cloth 
Torque wrench Tape 

Cable holding device Sleeving 
Tubing cutter Safety wire 
Megger checker Adhesive 
Ohmmeter Dust caps 
Insertion tool Plastic bags 
Extraction tool 

Heat shield 


COAXIAL CABLE - 


DOCUMENTS - TOOLS - MATERIALS DATE REVISED 
6.1 


| HANDLING AND WORKMANSHIP REF MA0305-01 22 | 


HANDLING: 
Handling shall be held to a minimum at all times. Extra care shall be exercised to prevent 
exposure of cables or connectors to dirt, foreign matter or moisture. 


WORKMANSHIP: 
Workmanship shall be in accordance with high quality space vehicle wiring and equipment install- 
ation practice of sufficient quality to insure safery, proper operation, and service life. 


WORKMANSHIP PRACTICES: 
The following are a few specific examples of workmanship which must be rigidly adhered to in 
) order to insure a high quality end item. 


(a) Compressed air shall not be used for removing scraps, chips, loose hardware, dust, or 
other foreign materials from assembly or installation area or from vehicles. 


(b) Components shall always be handled and protected in such a manner that undue stress 
is not imposed on coaxial cables or connectors. 


(c) Extreme care shall be used in unrolling the cable or cable assembly to avoid bends of 
less than ten times the diameter of the cable at any point. The cable shall not be pulled 
or stretched at any time. 


(d) Contacts, connectors and cable conductors shall not be altered, such as increasing 
or decreasing hole size or diameters or by removing material from any connector com- 
ponents unless otherwise specified in the applicable process specification. 


CLEANING: 
During handling of the connectors and cables, the inserts, insulators, pins, inside surface of the 
shell, etc., shall be kept free of all oil, dirt, grease or any other foreign material. If these 
substances are present, they shall be removed by wiping with a clean lintless cloth soaked in 
cleaning fluid followed by wiping with a clean dry lintless cloth. Cleaning fluid shall be per 
specification MIL-A-6091, (Alcohol ethyl - specially denatured). 


EAE Cleaning solvents are highly flammable and 
Wa енд toxic, and are to be handled in accordance 
with process specification МАО117-001. 


QUALITY ASSURANCE: 
АП cable assemblies shall be inspected as follows: 
) (а) Before and during each fobrication sequence. 
(b) After fabrication and/or installation to verify correct assembly sequence and dimen- 
sions and to insure that there are no flaws in the outer jacket or connector and 
components. 


NOTE: Defective cable, connectors and components 
shall be rejected. 


ligi oh CANE [oare (Оте REVISED | 
HANDLING PRACTICES DATE DATE REVISED: 


6.2 


CABLE CONSTRUCTION 8 CONNECTOR BREAKDOWN (TYPICAL) REF МА0305-0016 


RG-115A/U COAXIAL CABLE - TYPICAL CONSTRUCTION PER MIL-C-17/92 
(FOR OTHER CABLE CONSTRUCTION SEE SECTION V.) 


OUTER DIELECTRIC 
5 
JACKET HIELD (WRAPPED TEFLON) 


CENTER CONDUCTOR 


SS "z (STRANDED) 
„415 
DIA. - 
| SS 
INNER BRAID 
> OUTER 

JACKET CONDUCTOR 
(FIBRE GLASS) OUTER BRAID 


MOISTURE SEAL 
(WRAPPED TEFLON) 


FIGURE 1 


МЕ414-0250-0207 PLUG ТҮРЕ "TNC" FOR USE WITH RG-115A/U 


CLAMP NUT 
LARGE WASHER 
V-GROOVE GASKET 
BRAID CLAMP 
REAR INSULATOR 
H BUSHING CONTACT ' 


aI 


FRONT INSULATOR | 


CONNECTOR BODY 


FIGURE 2 


COAX CABLE - 
DATE REVISED 


RG-115 A/U - CONNECTOR ME414-0250-0207 


| CABLE PREPARATION (TYPICAL) REF МА0305-0016 | 


Slip a length of identification sleeving (МВ0150-007, type, class and color per applicable drawing), clamp 
nut, washer and v-groove gasket (v-groove toward cable end) over the cable. Refer to Figure 3. 


At a distance of 0.531*0.010 inch from the end of the cable, place а legible mark around the cable with pen, 
pencil or other suitable marking method. (Figure 3.) 


Apply a coating of ЕС866 as specified in МАОЗ05-0013 to the area shown in Figure 3. Allow the EC866 
) to dry before starting trimming operations. 


NOTE - DIMENSIONS SHALL BE CLOSELY ADHERED TO 


Caution 


EC866 is highly flammable and toxic. During handling, 


adequate ventilation is required. 
0.531.+ 0.010 
— 1⁄2 


E. = EC866 ТО 


V-GROOVE GASKET 


LARGE WASHER 
CLAMP NUT 


IDENTIFICATION SLEEVING THIS AREA IF 
SPECIFIED BY 
APPLICABLE 
DOCUMENT. 
FIGURE 3 


Note - EC866 is used to prevent fraying of cable outer jacket 


Trim the cable jacket evenly to the 0.531 inch mark, exercising care not to nick or cut the braided shield 
wires. Refer to Figure 4. 


.531* 0.010 


FIGURE 4 


COAX CABLE - 


RG-115 A/U - CONNECTOR ME414-0250-0207 pore are revisen | 


| SHIELD BRAID & CONTACT FABRICATION (TYPICAL) REF MA0305-0016 | 


Slide the braid clamp over the shield braid, carefully seating the internal shoulder of the braid clamp against 
) the trimmed edge of the cable jacket. Check to insure that the shield braid has not been pushed back. 
(Figure 5.) 


Quality Assurance approval as specified т МА0305-0013. 
Unbraid and comb out shield wires smoothly, then bend shield wires back over braid clamp, keeping overlap 
or crossing of individual wires to a minimum. Trim the shield wires so that no wire extends over the rear 


) shoulder of the braid clamp. Place small bushing over cable dielectric, firmly against the wire braid. (See 
Figure 5.) 


Trim the cable dielectric true and square from the bushing face to 0.052 (0.003) inch, carefully. Avoid 
nicking or cutting center conductor. End of dielectric shall be flat and square. Trim the center conductor to 
0.364 (+0.010) inch. 


Quality Assurance approval as specified in MA0305-0013. 


BUSHING 0.052 + 0.003 
BRAID CLAMP | 


0.364* 0.010 


TRIM WIRE BRAIp—=—|— 1/32 1/64 


FIGURE 5 


Place rear insulator (smaller dielectric washer), larger counterbore toward clamp nut, over cable. Insulator 
must be flush against bushing (Figure 6.) 


Install the contact over the center conductor until it butts evenly against the rear insulator. Center conductor 
must be visible through inspection hole in contact. 


Quality Assurance approval as specified in MA0305-0013. 


Secure contact to center conductor by crimping, using Cannon Crimp Tool No. CCT-C-4 in accordance with 
MSC-ASPO-C3C. 


REAI A 
BUSHING EAR INSULATOR 


| СОМТАСТ 


) FIGURE 6 


Quality Assurance approval as specified in MA0305-0013. 
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RG-115 A/U - CONNECTOR МЕ414-0250-0207 


6.3.2 


| CONNECTOR ASSEMBLY PREPARATION (TYPICAL) REF МА0305-0016 | 
Place front insulator, (large dielectric washer), over contact pin. (Figure 7.) 


BRAID CLAMP 


V-GROOVE GASKET 
CONTACT 
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FRONT INSULATOR CONNECTOR BODY 


FIGURE 7 


Slide the v-groove gasket into the knife edge of the braid clamp, insuring that knife edge of braid clamp will 
seat correctly into v-groove of gasket. Insert cable and connector parts into the connector body. Rotate body 
slightly to insure that all components seat correctly. Thread clamp nut into body by hand carefully to avoid 
cross-threading. (Figure 7.) 


Tighten clamp nut to 25+5 inch pounds using a torque wrench on the clamp nut while holding the connector 
body with a strap wrench. This operation will cut the v-groove gasket. Do not remove. 


Quality Assurance approval as specified in МА0305-0013 
Perform electrical integrity check as specified in MA0305-0013. 


) Quality Assurance approval as specified in MA0305-0013. 


NOTE: The following steps shall be completed on this cable/connector 
combination prior to any other operations. Quality Assurance 
approval as specified in МА0305-0013, is required after each step. 


COAX CABLE - 


RG-115 АД) - CONNECTOR ME414-0250-0207 DATE REVISED 


| CONNECTOR ASSEMBLY (TYPICAL) REF MA0305-0016 | 


Exercising care, remove the clamp nut carefully to ensure that all other components remain in position. Do 
not move cable with respect to connector. Do not change position of cable in connector body. 


Apply adhesive MBO120-008, prepared as specified in МА0305-0013, to the connector as shown in Figure 8. 
Insure that area shown is completely covered, but do not over fill. 


= Replace the clamp nut carefully, to insure that cable has not moved with respect to the connector. 


LARGE WASHER 
V-GROOVE GASKET 


ЯЯ 
I3; 


ADHESIVE 
CLAMP NUT 


FIGURE 8 


Torque the clamp nut 9055 inch pounds, using a torque wrench on the clamp nut while holding the connector 
body with a strap wrench. This will force some adhesive up around the coble to form a bead 
approximately 1/16 inch in size at the clamp nut. Do not remove the bead. 
Safety wire clamp nut to connector body per МА0101-005 using MS20995N 20 wire. 
Quality Assurance approval as specified in MA0305-0013. 
Cure the adhesive at 140 F«10 Е for 1 hour +5 minutes. 
Quality Assurance approval as specified in МА0305-0013. 
) Perform electrical integrity check as specified in МА0305-0013. 
Quality Assurance approval as specified in МА0305-0013. 


Position identification sleeving as specified in МА0305-0013, or applicable drawing, and locate permanently 
by heat shrinking in accordance with specification КАО105-003. 


Quality Assurance approval as specified in MA0305-0013. 


) Preparation for delivery and the quality assurance provisions of all coaxial cable assemblies shall be in 


accordance with MA0305-0013. 


SOAN CAES [oare o | 
RG-115 A/U - CONNECTOR ME414-0250-0207 DATE DATE REVISED 


6.3.4 


| IDENTIFICATION SLEEVE & CABLE BEND RADIUS (TYPICAL) REF МА0305-0122 | 


^ All coaxial cable assemblies shall be identified by the use of imprinted, heat shrinkable sleeving, 
) unless otherwise specified. 


The marking on each identification sleeve shall include: 
А. Тһе applicable drawing number. 
B. The connector identification code per applicable drawing. 


C. The serial number. 
) D. The mating connector number in parenthesis. (See Figure 1). 


DRAWING NUMBE 


CONNECTOR IDENTIFICATION 


1/2* 1/4 CODE NUMBER 


V36-710000-XX C28W102P7 


S/N XXXYYY (C28E2J7) 


SERIAL NUMBER MATING CONNECTOR 
IDENTIFICATION CODE NUMBER 
FIGURE 1 


The identification sleeving shall be 4 + 1/8 inch long and shall be located as shown on the 
applicable drawing. 


(TYPICAL) COAX CABLE ASSEMBLY (REF) 


DIAMETER OF COAX 


Bend radius to be ten 
times the diameter of 
the coax cable. 


FIGURE 2 


COAXIAL CABLE - 


1.0. SLEEVE MARKING - CABLE BENDING PRECAUTION DATE REVISED 


SAFETY WIRING (TYPICAL) REF МА0101-005 


Safety wire shall be twisted 


clockwise, as shown. Wire Safety wire has exceeded the Excessive twists have resulted 
twists should conform to the maximum twist requirement. in broken wire (arrow) as shown. 
table shown. Wire twist count Excessive twists may cause а This is caused by the extreme 

is based upon a full 180° over- wire break. stress of over-twisting wires. 
lap of both wire strands. Unacceptable. Unacceptable. 

Acceptable. 


FIGURE 1 


NOTE: A pigtail of 1/4 to 1/2 inch (3 to 6 twists) shall be made at the end of the wiring. 
This pigtail shall be bent back or under to prevent it from becoming a snag. 


Safety wire shall be new upon each application. 


TABLE | 


For clarity, 0.020 inch 
diameter wire is shown 
in use, on this standard. 


Table indicates acceptable F 
ranges for safety wire twists. 


COAXIAL CABLE - 


SAFETY WIRE, DOUBLE - CONNECTOR - WIRE TWIST DATE REVISED 


| REWORK REF МА0303-0095 | 


NOTE - Any and all damaged parts will be rejected, including v-groove gasket. Rework to coaxial cabling 
before or after installation shall be only in accordance with authorized and engineering documents. 


) 


APPLICABLE DOCUMENTS: 
) 1. Rework Р.А П.К. ticket for unit to be reworked. 
2. Authorized engineering drawings, E.O.'s or specifications for unit to be reworked. 
MATERIAL AND EQUIPMENT: 
1. The material and equipment will be as stated in the authorized documents. 


) NOTE - Prior to any rework the materials are to be verified as correct, such 
as, cable type, length, identification and connector types. 


2. Tools used for removal /installation shall be approved for clean room use. All contaminents 
such as oils /grease shall be removed and only approved lubricants and materials used. 


COAX CONNECTOR UNMATING: 


Before unmating a coaxial cable connection, remove enough fastenings, (clamps or other fasten- 
ers), to obtain sufficient slack to prevent strain on the cable to connector junction. 


RADIUS BEND OF COAXIAL CABLE: 


The radius bend of coaxial cable shall be a minimum of ten times the diameter of the cable, 
unless otherwise, specified on approved engineering document. 


CABLE ROUTING: 


Coax cables shall be grouped, bundled and routed in accordance with applicable engineering 
documents. 


MATING AND CLAMPING: 


Coax connectors shall be hand mated, until mating halves bottom at both ends to their termina- 
tion, prevention of cable twisting should be excercised, then clamping as required per engineer- 
ing document may be fully performed; clamps may be used in a loose position as a temporary holding 
device during the routing of coax cable. 


SILICONE GREASE: 
Silicone grease shall be used on connectors as required on applicable document. 
SPOT TIES: 


Spot ties shall not be made directly to coaxial cables. Spot ties on coax cables shall be permitted 
only by approved engineering drawings or documents. 


COAXIAL CABLE - 
DOCUMENTS - MATERIALS - HANDLING [pare — — [pare REVISED | REVISED 


| REWORK REF MA0303-0095 J 


IDENTIFICATION AND MARKING OF ASSEMBLIES: 


All Coaxial cable assemblies shall be identified by the use of imprinted, heat shrinkable sleeving, unless 
otherwise specified. 


е Identification sleeving shall be per specification, (color as specified on drawing). 
) е The sleeving shall be imprinted with an approved wire marking machine as specified. 
е The marking on each identification sleeving shall include: 


А. The applicable drawing number 

B. The connector identification code per applicable drawing. 
C. The serial number (shown on cable assembly drawing). 

D. The mating connector number in parenthesis. 


) INSTALLATION OF IDENTIFICATION SLEEVING : 


The identification sleeving shall be installed with the, "Connector Identification Code Number", next 
to the connector, or os specified on drawing. 


TORQUE VALUES: 


Torque values vary with each type of connector, if a torque is required it will be on the specific 
engineering document. 


NOTE - Torque is not required on some types of connectors. 
SAFETY WIRING: (NOTE - Upon each application new wire will be used.) 
All coax connectors that have no other method of being locked in the mated condition shall be 
safety wired in a manner as to hold the component in a locked position in accordance with 


specification МАО101-005. 


NOTE - Some connectors will have been safety wired on bench procedure, do 
not disturb this wire. 


HAND SAFETY WIRING: 
When safety wiring by hand, twist wire, under slight tension, in a clockwise lay, six to eight 
turns per inch for .032 dia. wire and ten to fourteen turns for .020 dia. wire. Pliers shall be used 
for final twist to apply tension and to secure ends of wire. (Ref Page 6.6) 
) TEST AND CHECK: 


The applicable drawing for a cable will supply the test ond check specification, this will be done 
with all ends disconnected. 


QUALITY ASSURANCE: 


All operations will be performed under strict surveillance of Q.A. 


COAXIAL CABLE - 


IDENTIFICATION - INSTALLATION - ELECTRICAL CHECK 


Š BE SURE.... 


INSURE QUALITY.... 
PACKAGE PROPERLY 


VII PROTECTIVE 


TINDULATIVUIN SLEEVIING КЕР: MAUJUSJ-UU64 


TABLE | 
INSULATION SLEEVING FOR UNGROUNDED SHIELDED CABLES 
MB0150-025 А МВО 150-025 


Basic Cable Class 1 (TFE) Basic Cable : Closs 5 (FEP) 
(TFE Jacketed) Insulation Insulation , Insulation Insulation 


Part Number i Diameter Sleeving Part Number А Diometer Sleeving 


(Wire SCD) (Wire SCD) | Si Min | Мох | Size | 1.0. | 
Fues72-02 | 26 |. 
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1. The use of Insulation Sleeving, МВ0150-025 Class | (ТЕЕ) is required on shielded cables with ТЕЕ Teflon 
outer jackets and of MB0150-025 Class 5 (FEP) on shielded cables with FEP (Teflon) outer jackets. 
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2. Shaded cable part numbers are inactive for design. 


3. Refer to Section V Identification, for complete description of cable. 


PROTECTIVE MATERIAL - 
UNGROUNDED SHIELDED CABLES 


(1, 2, 3, 4 & 5 CONDUCTOR) 
INSULATION SLEEVING 


INSULATION SLEEVING REF: MA0303-0064 


TABLE 11 
) INSULATION SLEEVING FOR UNGROUNDED SHIELDED CABLES 


MB0150-025 

Class 1 (TFE) 
Insulation 
Sleeving 


MB0150-025 
Class 5 (FEP) 
Insulation Insulation 
Diameter Sleeving 
Wire 


Sze [min [ves [Sie [1.5.] 


Basic Cable 
(TFE Jacketed) 
Part Number 
(Wire SCD) 


Basic Cable 
(FEP Jacketed) 
Part Number 
(Wire SCD) 


Insulation 
Diameter 


MP572-0178 
MP572-0179 
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NOTES: 


) 1. The use of Insulation Sleeving, MBO150-025 Class | (TFE) is required on shielded cables with TFE Teflon 
outer jackets and of МВО1 50-025 Class 5 (FEP) on shielded cables with FEP (Teflon) outer jackets. 


Shaded cable part numbers are inactive for design. 


Refer to Section V Identification, for complete description of cable. 


PROTECTIVE MATERIAL - 
UNGROUNDED SHIELDED CABLES 
) (6, 7, 8, 9, 10, 15, 20 & 30 CONDUCTOR 
| AND 4 CONDUCTOR DOUBLE SHIELDED) 
INSULATION SLEEVING 


18 JUL 1967 17 DEC 1968 


DATE DATE REVISED 


VII 7.1.1 


INSULATION SLEEVING REF: МА0303-0064 


) TABLE III 


Design Standard No. of 


Number Cond. Size 


MP572-0181-0018 
MP572-0181-0016 


MP572-0182-0026 


MP572-0182-0024 


E 
«| 
2 
o 
т 


МР572-0182-0022 270 


МР572-0182-0020 


МР572-0182-0018 
МР572-0182-0016 .326 .358 4 -370 
MP572-0183-0026 15 
МР572-0183-0024 15 
МР572-0183-0022 15 


МР572-0183-0020 15 


МР572-0183-0018 15 E $ 


МР572-0184-0026 


№ 
о 
N 
N 
м 


МР572-0184-0024 
MP572-0184-0022 


МР572-0184-0020 
МР572-0184-0018 


m TI"HEN 


MP572-0184-0016 


1/4 inch 


m ТІГІН ШЕ 
2% ТІГІН ШЕ 


*MB0150-025, Class 1 (ТРЕ), heat shrinkable sleeving 


PROTECTIVE MATERIAL 18 JUL 1967 ШЕШ 


МР572-0185-0020 30 


МР572-0185-0026 30 [ж | zs | 6 | .302 
МР572-0185-0022 30 | sis | as | 4 | .370 


МР572-0185-0018 30 


МР572-0185-0016 


UNGROUNDED SHIELDED CABLES DATE REVISED 


9 THRU 30 CONDUCTOR 


. МА0303-0063 
INSULATION REF: MA0303-0064 


INSULATION OF UNINSULATED PARALLEL SPLICES 


a. Diameter of insulation and filler sleeves shall be selected in accordance with the following methods. 


) (1) MB0150-025, Class 4 sleeving will be used & is determined by the size of the butt splice used. 


(2) MB0150-025, Class 5 sleeves (used for filler material to obtain moisture seal) 


NOTE: In some instances, due to the configuration at wire combination 
being spliced, it may be physically impossible to shrink the outer 
insulation sleeve (MB0150-025, Class 4) tightly onto the wire. In 
these cases it shall be required to build up the wire or wires with 
additional MB0150-025, Class 5 sleeving until a tight seal is 
obtained. 


(3) The length of the sleeves shall be as shown in Figure 1. 
b. Slide MBO150-025, Class 4 and Class 5 insulation sleeves on the wires as shown in Figure 1. 


c. Select the proper insulation sleeve to be used over the parallel splice and shrink in place as shown in 
MA0303-0064 . 


**Inner sleeves shall be approximately 3/8 inch long and shall be used only when outer insulation sleeve will not 


shrink tightly on wire insulation, and when more than one wire is to be installed in the same end of a parallel 
splice. 


Shrink the sleeves in place and check each sleeve carefully to insure that the sleeves are tightly on the wires. 


Center the outer insulation sleeve over the splice and shrink in place in accordance with MA0303-0065 and 
Figure 1. 


NOTE: When using the heat gun apply the heat at the center of the splice and work out to each end. 
Do not apply the heat for more than one minute. Each end must be sealed tightly to prevent 
moisture from entering into the parallel or butt splice. If necessary to reapply heat to seal 
ends, wait at least until the sleeve is cool to the touch. 


| ***HEAT SHRINKABLE OUTER 
1/32" min. (typ) INSULATION SLEEVE 
PARALLEL SPLICE 


***INSULATION SLEEVE SHALL BE 1-1/4 INCH LONG +1/32. 
) SPLICE SHALL BE CENTERED IN SLEEVE. 


FIGURE 1 


18 JUL 1967 
PROTECTIVE MATERIAL 


DATE REVISED 


7.2 


UNINSULATED SPLICE 


INSULATION REF: МА0303-0064 


) SHIELDED CABLE (TYP) 
) 
COMMON SHIELD GRD 
WIRE 
HEAT SHRIN KABLE 
INSULATION SLEEVE PARALLEL 
(ТҮР) SPLICE (TYP) 
FIGURE 2 
Center the crimped parallel splice in a 1 inch + 1/8 inch length of МВО150-025, Class 4, heat 
shrinkable sleeving. The sleeve diameter shall be small enough to allow the sleeve to shrink tightly 
around the wires and splice. Apply heat and shrink the sleeve in accordance with MA0303-0065. 
While the sleeve is still hot and the inner wall melted use a pair of long nose pliers to close and fuse 
the open end. 
Slide outer insulation sleeve over shield braid and shrink in place, as shown. When splice reference 
designators are assigned the reference designators and corresponding wire insulation colors shall be 
marked on the sleeve as shown. 
) *INSULATION IDENTIFICATION 
SLEEVE 
FIGURE 3 
) *INSULATION SLEEVE SHALL EXTEND APPROXIMATELY 1/2 INCH OVER 


EACH END OF THE SHIELDED CABLE OUTER INSULATION JACKET. 


18 JUL 1967 
PROTECTIVE, MATERIAL 


DATE REVISED 


SHIELD CABLE - PARALLEL SPLICE 7.2.1 


INSULATION 


> Use of Insulation Sleeving - A piece of insulation sleeving shall be used to: 


а. Cover a shield ground ferrule installation including the area where the outer insulation jacket is 
stripped back. 


b. Cover uninsulated splices where they have been used to splice shielded cables or terminate shield 
ground wire. 


) с. Cover the ungrounded end of a cable shield. 


OUTER CABLE JACKET 


CONDUCTOR 


SHIELD GROUND WIRE PRIMARY INSULATION 


PRIOR TO SHRINKING 
INSULATION SLEEVE 1-1/4 + 1/16 INCHES 
APPROXIMATELY CENTERED 


FIGURE 4 


NOTE: THE SAME PROCEDURE AS SHOWN ABOVE SHALL BE USED 
FOR MULTI-CONDUCTOR SHIELDED CABLE. 


GROUNDING FERRULE 


SHIELDED CABLE (TYP) CONNECTOR ASSEMBLY 


SHIELDED GROUND WIRE 


INSULATION SLEEVE (TYP) 
(JUMPER) 


FIGURE 5 
TERMINATION OF UNGROUNDED ENDS OF 2 CABLE SHIELDS 


Sleeving Installation Requirements 
To properly fulfill the requirements the following shall apply: 
a. Type of Sleeving - The type of sleeving used shall be as specified. 


) b. Length of Sleeving - The sleeving shall be of sufficient length to adequately insulate the grounded or 
ungrounded shield termination. 


INSULATION SLEEVING Typical ungrounded end of shield as specified on the applicable 
APPROXIMATELY CENTERED engineering drawing (AWL). Identification information for 
(HEAT SHRINKABLE) SEE PAGE 7.1 reference purposes only and shall not be marked on the sleeve. 
FIGURE 6 
18 JUL 1967 17 DEC 1968 
) PROTECTIVE MATERIAL 


INSULATION - UNGROUNDED CABLE - FERRULE 


| INSULATION REF: MAUSU3-U064 | 


PARALLEL SPLICE AND 
INSULATION IDENTIFICATION 
SHIELDED CABLE SLEEVE 


SHIELDED CABLE 
SHIELD GROUND WIRE JUMPER 


INSULATION SLEEVE (TYP) 
FIGURE 7 


) GROUNDING FERRULE 
CONNECTOR ASSEMBLY 
(TYP) 


NOTE: THE SAME METHOD MAY BE USED FOR APPLICATION OTHER THAN SINGLE CONDUCTOR 
) SHIELDED CABLES AS SHOWN, WHEN SPECIFIED ON THE APPLICABLE ENGINEERING 
DRAWING. 


When sleeves are to be shrunk on wires or cables with soldered terminations, the minimum distances from the 
soldered joint that heat may be applied and the maximum heat that may be applied shall be as follows: 


a. Heat shall be applied a minimum of 12 inches from the soldered joint and shall not exceed 
1000F when МВО150-025, Class 1 through 4 sleeves are used. 


b. Heat shall be applied a minimum of 2-1/2 inches from the soldered joint and shall not exceed 
500F when МВО150-025, Class 5 sleeves are used. 


When a heat gun with a deflector is used to shrink sleeves, locate the sleeve near the center of the deflector 
while applying heat. It is not necessary to rotate the sleeve or gun since the deflector will apply the heat 
uniformly around the sleeve. Teflon sleeves will change from a milky or translucent color to clear when 

the sleeves have reached the temperature required for shrinking, at this time the heat must be removed, 
allowing the sleeve to shrink and return to its original color. All other types of sleeves will shrink as the 
heat is applied. 


When a heat gun without a deflector is used to shrink sleeves, the heat gun or the sleeve must be mani- 
pulated to assure that the heat is applied uniformly around the sleeve in order to uniformly shrink the sleeve. 
It is preferable to use a deflector on heat guns since а shorter shrinking time is required and the sleeve will 
be more uniformly shrunk. 


TABLE | 
Caution 


) SHRINKING 
J € Apply heat no longer than necessary to produce shrinking. SLEEVE MATERIAL TEMPERATURE 
е Do not use open flame for shrinking. TEFLON (TFE) 
ЕН 350 Е 
е Heat shrinkable sleeves will shrink when they reach TEFLON (FEP) 5 
KYNAR 


) NOTE: Wire, connectors, & terminal boards, that may be damaged by heat from heat gun shall be protected 
by the use of heat shields such as heavy gauge aluminum foil or asbestos sheet. 


PROTECTIVE MATERIAL 18 JUL 1967 


DATE REVISED 


approximatel y the temperatures listed on Table 1. 


INSULATION - SHIELD CABLE SPLICE 
м! 7.2.3 


INSULATION REF: MA0303-0063 


у INSULATION OF UNINSULATED TERMINAL LUGS 


All uninsulated "Ring Tongue" terminal lugs which are to be attached to terminal posts or studs on 
components that have no barriers to prevent the lug from contacting or shorting to other lugs, terminal 
posts or structure, shall be insulated with heat shrinkable sleeves as shown in Figures 8 and 9. 


Insulation Sleeve Shall Extend 
Beyond the Crimp Barrel, But 
) Not so For as to Interfere With 
Proper Installation of Terminal 
on a Terminal Board or Stud. 


) 
Insulation Sleeve Shall Not Extend L. 


More Than 1/8 Inch or Less Than 
1/16 Inch Beyond the Rear of the 
Crimp Barrel. 


MB0150-025 Class 4 
Insulation Sleeving 


NOTE: |f insulation sleeving is required, this installation will be used except for AMP part numbers 
324279 & 324280, see Figure 9. 


FIGURE 8 
TYPICAL INSTALLATION OF INSULATION SLEEVING 
ON UNINSULATED TERMINAL LUGS 


Thermofit Kynar 


Insulation Support 
Insulation Sleeving 


Insulation Sleeve Shall Extend 
Beyond the Crimp Barrel, But 
Not so Far as to Interfere With 
Proper Installation of Terminal 
) on o Terminal Board or Stud. 


FIGURE 9 
TYPICAL INSTALLATION OF INSULATION SLEEVING 
ON UNINSULATED TERMINAL LUGS WITH INSULATION SUPPORT 
(AMP PART NUMBERS 324279 & 324280 ONLY) 


NOTE: The diameter of the insulation sleeve shall be such that it will shrink tightly on the wire insulation 
and the terminal lug crimp barrel without splitting or cracking. 


PROTECTIVE MATERIAL - 
7.2.4 


) UNINSULATED TERMINAL LUG INSULATION SLEEVING и | z | 
VII 


NOTE: SECTION 7.3 HAS 
BEEN PURPOSELY LEFT BLANK 
THIS SECTION WILL BE 
ADDED AT A LATER DATE 


WRAPPING, CLAMP FILLER AND EXTRUSION 


PROTECTIVE CAPS REF: МА0303-0060 


) PROTECTIVE COVERS 
Protective covers are classified as permanent and temporary. 


Permanent type covers are constructed of metal and become a permanent attached assembly of the wire 
harness when specified on the engineering drawing. 


А Temporary type covers аге constructed of plastic (polyethylene ог equivalent) and do not become a 
) permanent attached assembly of the wire harness. These covers are used during storage, shipping, 
fabrication, installation, and testing until the connectors have been mated. 


RECEPTACLE 


METAL 
PROTECTIVE CAP 
PERMANENT TYPE 


PLUG 


PERMANENT TYPE 


FIGURE 1 FIGURE 2 


PROTECTIVE CAP 
TEMPORARY TYPE 


FIGURE 3 


NOTE: It is the responsibility of the using activity to assure the cleanliness of protective devices 
before use. 


18 JUL 1967 
PROTECTIVE MATERIAL p 


J 
DATE REVISED 


CONNECTOR PROTECTION CAPS. 
7.4 


PROTECTIVE CAPS REF: МА0303-0062 


^ PROTECTIVE DEVICES 


Unmated electrical connectors shall be protected with plastic dust caps installed over the contact area 
and enclosed in plastic bags prior to assembly of the connectors. 


CONNECTOR 


DUST CAP 


FIGURE 4 


These protective devices shall be installed by the fabricating department immediately after the completed 
connector assembly has been inspected, and shall remain in place at all times except when the connector plug 
or receptacle is joined to its mating part. 


NOTE: It is the responsibility of the using activity to assure the cleanliness of protective devices 
before use. 


Protective devices shall be installed on all connectors as specified. These protective devices shall be 
installed by the manufacturing department immediately after the complete connector assembly has been 
inspected, and shall remain in place at all times except when the connector plug or receptacle is joined 
to its mating part. 


PLASTIC 
PROTECTIVE 
DUST CAP 


CONNECTOR 


FIGURE 5 


PROTECTIVE MATERIAL 18 JUL 1967 


) CONNECTOR PROTECTION CAPS 


РКОТЕСТ!УЕ САР5 REF. МА0303-0062 


PLASTIC PROTECTIVE CAPS FOR STANDARD CIRCULAR SHELL SIZES 


TABLE | 


SHELL | *CAPLUG| *CAPLUG | **CANNON | **CANNON 
SIZE PLUG RECEPTACLE PLUG RECEPTACLE 


= 


*Caplugs Division 

Protective Closures Co., Inc. 
2207 Elmwood Ave. 

Buffalo, New York 14216 
(CAPLUG) 


**ITT Cannon Electric Company 
Los Angeles, California 


RECTANGULAR PROTECTIVE CAPS FOR CONNECTORS PROCURED TO MC414-0148 
TABLE 11 
CONNECTOR | **DUST CAP 
PART NO. PART NO. 
ME414-0148 DPKB-59 


ME414-0149 DPKB-60 


ME414-0238 DPKA-59 
ME414-0239 DPKA-60 
ME414-0522 DPKA-59 


**|TT Cannon Electric Company 
МЕ414-0529 ОРКВ-60 Los Angeles, California 


RECTANGULAR PROTECTIVE CAPS FOR DEUTSCH SUBMINIATURE CONNECTORS PROCURED TO 
MC414-0409. 


TABLE III 

SHELL | NO. OF |***DUST САР 

SIZE PINS PART МО. 
2 
0 


EMI 
EN 


NOTE: 


When electrical connectors 
are not mated they shall be 
\ protected Бу dust caps in 
/ accordance with 


***The Deutsch Company 
MA0303-0062. 


Electronic Components Division 
Banning, California 
NOTE: It is the responsibility of the using activity to assure the cleanliness of protective devices before use. 


DATE REVISED 
7.4.2 


== 
Сера БЕСТЕН 
ШЕШЕ БЕЛЕ БЕСТЕН 


PROTECTIVE MATERIAL 


CONNECTOR PROTECTIVE CAPS 


PROTECTIVE CAPS REF . МА0303-0095 


MOLDED DEVISES 
DIVISION OF BUNDY CO 
SANTA MONICA CALIF 


Ш 


ТАВЕЕ | 


GUARD SLEEVE 


SIZE 1.0. 
PART МО. | pj LENGTH 


1-1/2" X 1-3/4" 
1-1/2" X 2-1/4" 
1-1/2" X 2-3/4" 
1-1/2" X 3-1/4" 
1-1/2" X 3-3/4" 
1-1/2" X 4-1/4" 
2" X 1-3/4" 
2" X 2-1/4" 
2" X 2-3/4" 
2" X 3-1⁄4" 
2" X 3-3⁄4" 
2" X 4-1/4 " 
2" X 5-1⁄4" 
2-1/2" X 2-1/4" 
2-1/2" X 2-3/4" 
2-1/2" X 3-1/4" 
2-1/2" X 3-3/4" 
2-1/2" X 4-1/4" 
2-1/2" X 5-1/4" 
2-1/2" X 6-1/4" 
2-1/2" X 7-1/4" 
3" X 3-1/2" 
3" X 4-1/2" 
3" X 5-1/2" 
3" X 6-1/2" 
3" X 7-1/2" 
3-1/2" X 3-1/2" 
3-1/2" X 4-1/2" 
3-1/2" X 5-1/2" 
3-1/2" X 6-1/2" 
3-1/2" X 7-1/2" 


TABLE II 
EXPAND-O-GUARD 


SIZE 1.0. 
PART NO. | pia. LENGTH 


2" x 2" 
4-1/2" X 2" 
2" X 4" 
4-1/2" ха" 
2" Хе" 
4-1/2" X 6" 


ІШ 
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TABLE III 


GUARD POUCH 


SIZE 1.0. 
DIA. LENGTH 


1-1/4" X 3/4" 
1-3/4" X 1" 
2-1/4" X 1-1/2" 
2-3/4" X 2" 
3-1/2" X 2-1/4" 


Guard pouch, guard sleeve, & expand-o-guards are end opening vinyl protective sleeves for all size 
electrical connectors. They protect against nicks, scratches, impact, & damage to the wire harness. 


Guards will be installed on all wire harness connectors when not in work, or mated with mating 
connectors, Expand-o-guards shall be used when connectors are mated with checkout equipment to 
keep connectors from damaging the wire harness. 


NOTE: It is the responsibility of the using activity to assure the cleanliness of protective devices before use. 
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CONNECTOR PLASTIC GUARDS 
7.4.3 


| PROTECTIVE MATERIALS REF: MA0616-003 | 


PURPOSE: 


Б, To protect the Command and Service Module wire harness assemblies, jig boards, and holding/transport 
fixtures during handling, transport, and storage operations. 


METHOD: 
Protect all connectors, terminals, leads, etc., with protective caps, plugs or polyethylene envelopes 
or wrap secure with tape. (Tape shall not come in contact with wire, cable or harness.) Overwrap 


^ connectors with plastic guard sleeves. Install cover, over assembly and/or transport fixture. Secure 
) inner edge of cover with Velcro tape provided, outer edge with drawstring. 


PROTECTIVE COVERING JIG BOARDS AND JIG AIDS: 


Jig boards & jig aids when not in work should be covered with polyethylene wrap for protection from 
dust & dirt. 


PROTECTIVE COVERING WIRE HARNESS: 


Protective covering will be installed on the wire harness after the Delta "B" rework and before delivery 
to final installations. 


This protective coyering is made of clear plastic with a color coded Velcro lock. Blue for exposed area, 
green for close-out area, and white for clamp marker. 


It is made in numerous sizes to fit all wire bundles and break-outs. 


The green and white covering will be removed as the harness is installed in the S/C and the blue will 
remain until wire harness installation is complete. 


PROTECTIVE COVER MAIN DISPLAY PANEL: 
All MDC panels while in the fabrication department are to have lucite protective covers face & rear 
at all times when not in work. When completed & ready for delivery to final installation department, 


the lucite covers are removed & permanent fiberglass covers installed on the rear of the panels. The 
protective cover on the face of the panel remains on the panel when delivered & installed in the 5/С. 


NOTE: 


Care should be taken at all times when working or handling MDC panels. Panels that do not have a 
holding device should be laid on foam padding to avoid damage to switches, meters, & panel face. 
When touch up is required call the responsible group to insure а proper paint match. 


GARMENTS & ACCESSORIES: 

The following garments & accessories shall be used in all environmentally controlled areas. Areas 

where conditions such as temperature, humidity, & air-borne particle count are controlled & 

recorded. 

A. Overclothing such as coveralls, smocks, coats, gloves, head & shoe covers. 
Garments other than gloves shall be made from 100 percent dacron or nylon. The color of the 
garment shall be white or of a pastel color which is colorfast. Gloves shall be made of 
monofilament nylon & shall be form fitting. 

В. ACCESSORIES: 


Wiping cloths shall be of nylon 14 x 14 inches with all edges bound. 
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) PROTECTIVE COVERS 
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| INTRA-INTER PLANT PARTS PROTECTION REF: МА0116-013 | 


‚ PARTS PROTECTION 


Parts Protection shall be considered as the application of protective measures to prevent damage from 
physical and climatic environments during intra/inter-plant handling , transportation and storage. 


INTRA PLANT TRANSPORTATION 


Intra-Plant Transportation shall be considered as handling and transport of items within an area covered 
) by one roof. 


INTER PLANT TRANSPORTATION 


Inter-Plant Transportation shall be considered as handling and transport functions from one building or 
facility to another and not connected under one roof. 


PROTECTION LEVEL CRITERIA 
Parts, components, sub-assemblies and assemblies manufactured, assembled, stored and handled require 
protection tovaryingdegrees depending on the nature of the item or a combination of items. The ассер- 
tance and/or reliability of parts and assemblies may be affected by physical or noticeable damage, or by 


concealed damage. Care must be exercised in handling and transport to prevent any damage which could 
result in costly rework, scrap or product malfunction. 


SEMI-CRITICAL PROTECTION LEVEL 
Semi-Critical items are those that require a moderate degree of protection from various environments. 
These items, without adequate protection, may be damaged by normal hondling, exposure to corrosive 
atmosphere or contamination; e.g., dust, water or water-vapor, vibration, etc. 

CRITICAL PROTECTION LEVEL 
Critical items are those items that require a high degree of protection from various environments. These 


items are fragile and perishable in nature and are easily damaged by minor shock and vibration, tem- 
perature extremes, water or water-vopor, dust, dirt or corrosive atmosphere. 


INTRA-INTERPLANT PARTS PROTECTION REQUIREMENTS 
PLASTIC MODULAR TOTE BOX 
USE 
Hondling container for parts, sub-assemblies and assemblies for short term storage and handling. 
DIMPLE CUSHIONED EN VELO PE 
USE 


Provides neutral cushioning protection against minor shock for delicate parts, and sub-assemblies. 
Envelope is re-usable. 


SKIN PACKAGING MATERIAL 


) USE 


For item packaging between a flexible plastic film and a backing board. When vacuum is applied, the 
backing board forms an adhesive seal with the film, securing the item in position. 
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4 MATERIALS AND DEVICES DATE REVISED 


INTRA-INTER PLANT PARTS PROTECTION REF: МА0116-013 


METHOD 


Place one or more items or packages in а tote box, install cover and secure with a minimum of (4) clips. 
When additional protection by separation is required, utilize appropriate dividers. 


Tote box size shall be selected so that the contents generally fill the box, but do not interfere with 
installing the cover. Net weight shall not exceed 25 pounds. 


‚ Items that are too large for a tote box shall be containerized as follows: 
| 
Place item(s) іп a carton and seal with tape. 


Net weight shall not exceed 40 pounds. 


It is the responsibility of the using activity to assure the cleanliness of containers before use and re-use. 


CLIP, TOTE BOX COVER 


FIGURE 1 


COVER - PLASTIC, TOTE BOX 


FIGURE 2 


BOX - PLASTIC, 
MODULAR TOTE 


FIGURE 3 


THE TOTE BOX IS A HANDLING CONTAINER FOR THE PROTECTION OF PARTS, 
SUB -ASSEMBLIES & ASSEMBLIES, FOR SHORT TERM STORAGE 8 HANDLING. 


1967 
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TOTE BOX 


VALUABLE 
2 ASSEMBLY 


handle with extreme care 
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| MODIFICATION PROCEDURE REF: МА0303-0060 | 


ЦА 5СОРЕ: 


This document outlines the requirements and procedure to be used for reworking of wire harnesses 
and electrical equipment. 


". APPLICABLE DOCUMENTS: 

(1) Rework Е.А.1.В, ticket for unit to be reworked. 

(2) Rework procedure for unit to be reworked. Procedure to be approved by О.Е. 
HI. MATERIAL AND EQUIPMENT: 

(1) The material and equipment will be as stated in the rework procedure. 
IV. GENERAL REQUIREMENTS : 

(1) Authorization is required for all rework. 

(2) All rework is documented оп F.A.I.R. ticket. 

(3) Мо work is to be performed that is not called for in the rework procedure. 

(4) Approval is required from Quality Control to perform any rework, such as; removing parts, 
installing parts, re-routing wires, adding wires, removing wires or revising wiring of any 
component. 

(5) Approval is required from Quality Control on all completed rework. 

(6) Rework shall be closely controlled. All wire bundles, components, etc., shall be thoroughly 
vacuumed and solvent cleaned after rework has been accomplished. Special attention shall 
be given to such particles as wire and insulation clippings, loose spot-tie materials, solder 


splatter, flux, unattached hardware, tools, etc., which may be lodged within the wire bundle 
or equipment. 


(7) Any operations such as adding а terminal or contact on а new wire shall be performed outside 
of the unit, if possible. 


(8) Etching of wires shall not be performed on or in the vehicle. 


NOTE: All 10, 8, 6 and 4 gage wire that would require etching on or in the vehicle, 
due to authorized engineering rework, shall not be performed. The electrical 
engineering group will be notified of this in writing and an engineering disposition 
will be required prior to any rework. 


DOCUMENTS - MATERIAL/EQUIPMENT - GENERAL DE [oare REVISED | 
REQUIREMENTS - APPROVAL - CONTROL DATE DATE REVISED 


| MODIFICATION PROCEDURE REF: МА0303-0060 | 


м. REWORK OF GENERAL PURPOSE AND RECTANGULAR CONNECTORS: 


Rework is to be performed by certified personnel when solder and crimp type work is required. If 
possible, rework will be performed outside of the space vehicle. 


(1) Unfasten and slide identification sleeving along wire bundle. 
(2) Loosen and slide backshell hardware along wire bundle. 


(3) If wire is to be removed, remove wire from connector using correct removal tool. Install 
sealing plug and/or unwired contact. 


(4) To add a wire, remove sealing plug and/or unwired contact. 


(5) Strip wire as required using thermal type strippers. If new wire is а shielded cable 
terminate per rework procedure. 


(6) Crimp contact to wire using approved calibrated tool. 
(7) Install wired contact in connector using approved insertion tool. 
(8) Assemble connector, safety wire if required. 
(9) Re-tie 1.0. sleeving. 
м. ROUTING OF NEW WIRES AND RE-ROUTING OF EXISTING WIRES: 
(1) New wires shall be routed parallel along the existing harness through all applicable loosened clamps. 
All added wires to existing harnesses shall be dressed to provide maximum protection for all 


conductors. Spot-ties on individual harnesses shall be removed and replaced making the existing 
and added harness unified. 


(2) Wires, sleeving or other materials on bundles shall not be compressed between mounting tabs of 
cable clamps or between contact surfaces of terminals or bus bars. Splices, ferrules, spot-ties, 
wire caps and similar items shall not be located in clamps. 


(3) Routing of wires shall be as specified on procedure. 


(4) Re-routed wires shall be removed from item or items and routed os new wires unless otherwise 
specified. 


УП. REWORK OF "Е" POINTS (SPLICES): 
(1) When a wire has been removed from an "E" point, the parallel or butt splice is to be removed. 
Obtain a replacement parallel or butt splice. Strip wires as required using thermal type strippers. 


Slide 1.0. sleeve for "E" point over wires. Use filler sleeves if required & shrink in place after 
crimping is completed, then shrink |. D. sleeve in place. 


VIII. REWORK OF SHIELD GROUND: 


(1) A shielded cable that is to be changed from a shield ground to a floating shield will be 
reworked in accordance with the authorized engineering document. 


CONNECTORS - WIRE STRIPPING - ROUTING - ста 
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| MODIFICATION PROCEDURE REF: МА0303-0060 | 


ІХ. DELETION OF A WIRE: 
(1) To remove a wire from a wire harness remove wire from each termination point and care- 


fully remove wire from harness. PRIOR to wire removal, remove spot-ties and loosen 
clamps or any other clamping devices. 


(2) If wire is to be stowed remove from existing termination and install wire cap as called 
for in rework procedure. Do not strip wire. 


(3) If wire is removed from а terminal board using nuts to secure the terminal, the nuts must 
be re-torqued as required. 


X. REMOVAL OR REPLACING OF A COMPONENT: 
(1) Disconnect wires. 
(2) Remove mounting hardware if required. 
(3) Remove component. 
(4) Remove and/or re-route wires if required. 
(5) Bond if required per rework procedure. 
(6) Mount new component, torque hardware per rework procedure. 
(7) Finish wires as required. 
(8) Hook up wires. 
XI. CHECK OUT OF ELECTRICAL CONNECTORS: 


(1) Under no circumstances shall a connector be probed with a test lead. Mating plugs shall 
be used to check a wired connector, except as follows: 


(2) When it is required to check a wired connector, due to rework or chonges to a wire harness, 
after the harness is installed in the vehicle, mating pins or sockets may be used only when 
mating plugs or receptacles are not available. 


(3) The mating pin or socket shall be properly installed on a piece of stranded wire, the same 
size as the pin or socket, and mated with the connector contact being checked. The test 
leads shall then be attached to the wire, making certain that undue stress is not applied on 
the connector contacts. Under no circumstances shall a connector be probed with a test 
lead probe. 


(4) All personnel performing electrical checks shall be adequately trained in checkout and 
handling requirements. There shall be adequate supervision to assure that extreme care is 
used to avoid damage to electrical connectors. 
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Utilize approved methods 


equipment 


IX CHECKOUT 


| CHECKOUT PROCEDURE REF: МА0201-3075 | 


The following checkout procedure applies only to wires that have been reworked ог added since initial 
* installation and insulation, resistance and hi- pot tests: 


1. Checkout of Electrical Connectors. 
Mating plugs or receptacles shall be used to check a wired connector, except as follows: 

(а) When it is required to check a wired connector, due to rework or changes to a wire harness, after 
the harness is installed in the vehicle, mating pins or sockets may be used only when mating 
plugs or receptacles are not available. » 

(b) The mating pin or socket shall be properly installed оп a piece of stranded wire, the same size as 
the pin or socket, and mated with the connector contact being checked. The test leads shall then 
be attached to the wire, making certain that undue stress is not applied on the connector contacts. 


UNDER NO CIRCUMSTANCES SHALL WIRE INSULATION BE PROBED WITH A TEST LEAD PROBE 
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2. Test equipment will be manual type and capable of performing tests per the following: 
(a) All reworked cables must be tested for continuity. Continuity shall be to the applicable 
engineering drawings, wire lists, or E.O.'s. 
(b) Any circuit having а resistance exceeding that shown in Table |, (excluding the resistance of 
the test cable or equipment ) shall constitute a failure. 


3. When the wiring is reworked prior to the completion of the electrical power distribution test 
(МА0201-3097), all reworked wires and adjacent wires (wires that could be damaged during rework 
process) shall be tested for insulation resistance - only - when: 

(а) Disconnection of all reworked wires and adjacent wires from electrical or electronic components 
or units is necessary to accomplish the rework. 
(b) The rework wires and adjacent wires are not connected to electrical or electronic components 
or units. 


4. When wiring is reworked after completion of electrical power distribution test, insulation and resistance 
tests shall not be performed unless the extent of the rework requires that the power distribution tests be 
j re- programmed . 


5. An authorized quality control representative shall monitor performance of all tests specified and shall 
verify compliance to the specifications by signing or stamping applicable documents including all test 
dota recorded. 


When specified on the applicable engineering drawings, a continuity / insulation resistance test and high 
potential test of wire harnesses shall be made in accordance with МАО201-3075 before connection is made 
to the equipment items. 


ALL PERSONNEL PERFORMING ELECTRICAL CHECKS SHALL BE ADEQUATELY TRAINED IN CHECKOUT 


AND HANDLING REQUIREMENTS. 
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MANUAL CHECKOUT PROCEDURE 


| CHECKOUT PROCEDURE REF. МА0201-3075 | 


FIGURE 1 
Precautions for Meter protection: 
1. Circuit power must be OFF before checking for continuity or measuring resistances. 
2. Always connect the meter IN SERIES when reading milliamperes or amps. 
3. When in doubt as to the values to be read,always set the range selector switch to the 
HIGHEST value first. 
4. Report a defective meter immediately to your |eadman 


METER SETTINGS 


AC-DC RANGE 
berg PROD POSITIONS [SWITCH] SELECTOR SCALE TO READ 
POS SWITCH POS 
COMMON & + 0 TO 250 VDC & DIVIDE BY 100 
COMMON а + 0 TO 50 VDC 
COMMON & + ОТО 10 VDC_MULTIPLY BY 100 
COMMON 5000 VDC 1000 & 5000 V 0 TO 50 VDC MULTIPLY BY 100 
АС ЗУ COMMON & + ОТО 10 VAC 
COMMON & + 50V 0 TO 50 VAC 
AC 15У COMMON & + 0 TO 250 VAC 
АС 5000V COMMON 4 5000 VAC 1000 & 5000V ОТО 50 VAC MULTIPLY BY 100 
CONTINUITY 0 TO 2M OHMS (ZERO ADJUST) 
1 ТО 99 OHMS COMMON & + 0 TO 2M OHMS (ZERO ADJUST) 
ОТО 2M OHMS MULTIPLY BY 100 
100 TO 10,000 COMMON & + R X 100 ZERO ADJUST 
OVER 10,000 COMMON & * 0 TO 2M OHMS MULTIPLY BY 10,000 
0 TO 10A DC -10A & +10А 0 TO 10 DC 
MILLIAMPERES COMMON &* | ос | SOMA | 0 TO 50 DC MULTIPLY BY 10 
MICRO AMPERES COMMON & + 100 MICRO AMPS 0 TO 10 DC MULTIPLY BY 10 
DB VALUES COMMON & * 1 ОҒ5 DB POS -12 TO +3 DB 


CORRECT SETUP OF SIMPSON #260 MULTI-METER (STANDARD GENERAL PURPOSE METER USED АТ S&ID.) 


CONTINUITY & RESISTANCE DATE REVISED 


9.2 


| CHECKOUT PROCEDURE REF. MA0201-3075 J 


MEGOHMMETER TYPE 1862-B 


FIGURE 1 


High Potential Test — High potential test voltage shall be 1500 VDC + 75V applied in five pulses of 
one-half second duration each with a maximum of one-half second between pulses. A leakage current 
of .5 milliomp or greater shall constitute а failure. 
The test voltage shall be applied between the following points: 

Between each conductor and all other conductors in the same harness assembly. 


a 
b. Between each conductor terminating in a connector (except ground wires) and the connector shell. 


о 


Between each conductor (except shield ground leads) and each shield in the same harness assembly. 


a 


Between each spare contact and all other contacts (wired or spare) in the same connector and 
between each spare contact and the connector shell. 


e. Between each conductor and ground, except conductors that are grounded per the applicable 
engineering drawing. 


Insulation Resistance Test - Insulation Resistance Test voltage shall be 500VDC + 50V (SEE FIGURE 1). The 
test voltage dwell time shall be adequate to allow the insulation resistance to stabilize. The minimum 
insulation resistance shall be 100 megohms between the following points: 


a. Between each conductor and all other conductors in the same harness assembly. 

b. Between each conductor terminating in а connector and the connector shell. 

с. Between each conductor (except shield ground leads) and each shield in the same harness assembly. 
d 


Between each shield terminating at a connector and the connector shell, except shields that 
terminate on the connector shell per the applicable engineering drawing. 


e. Between each spare contact and all other contacts (wired or spare) in the same connector and 
between each spare contact and the connector shell . 


f. Between each conductor or shield and ground except conductors or shields that are grounded per the 
applicable engineering drawing. This shall apply only to harnesses that have been installed. 


FAILURES - Any partial failure shall mean complete failure and rejection of the assembly. 


HI-POT & INSULATION RESISTANCE TESTS DATE REVISED 
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| CHECKOUT PROCEDURE REF. М.А0613-002 | 


SHALL CROSS, NO. 670 SERIES,TEST SET 


The milliohmmeter is an instrument for measuring low resistance from 0.0001 ohms to 0. 100 ohms on a 
linear scale. It is recommended for use where aneven bridge is too slow and impracticable and. ап 
ordinary non-linear ohmmeter is too inaccurate and limited in range. In production line setups, good or 
bad bonds or welds are easily and accurately detected. 


There are six ranges 0.001, 0.005, 0.01, 0.05, 0.10, 0.50, with an accuracy of 55%. 


FIGURE 1 


RESISTANCE TEST 
SHALL CROSS MILLIOHMMETER 


BOND RESISTANCE DATE REVISED 
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